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FORTY-THIRD CONGRESS, FIRST SESSION.

CnAPTEit 455.

B< it enacted by the, Senate and House of Representatives of the United Slates of America in Congress

assembled, That the following sums be, and the same are hereby, appropriated, for the objects hereinafter

expressed, for the fiscal year ending June thirtieth, eighteen hundred and seventy-five, namely:

For engraving and printing the plates illustrating the report of the geographical and geological

explorations and surveys west of the ono hundredth meridian, to he published in quarto form, the print-

ing and binding to bo done at the Government Printing-Oflfice, twenty-five thousand thousand.

Approved June 23, 1874.

FORTY-THIRD CONGRESS, SECOND SESSION.

Chapter 76.

Rett enacted by the Senate and House of Representatives of the United States of America in Congress

assembled, That the act entitled "An act making appropriations for sundry civil expenses of the Govern-

ment for the fiscal year ending June thirtieth, eighteen hundred and seventy-five, and for other pur-

poses," approved June twenty-third, eighteen hundred and seventy-four, be, and the same is hereby,

amended by adding to the clause of said act relating to the engraving and printing of the plates illus-

trating the report of the geographical and geological explorations and surveys west of the ono hun-

dredth meridian, the following words : and "that two thousand copies of the report shall be printed by

the Congressional Printer," after substituting the word '
' dollars" in lieu of the concluding word of said

clause.

Approved February 15, 1875.

FORTY-FOURTH CONGRESS, FIRST SESSION.

" Mr. Vance, of Ohio, from the Committee on Printing, reported the following resolution ; which

was read, considered, and adopted :

"Resolved by the House of Representatives, (the Senate concurring,) That the following distribution

shall bo made of the reports of the United States geographical surveys west of the one hundredth

meridian, published in accordance with acts approved June 23, 1874, and February 15, 1875, as the several

volumes are issued from the Government Printing-Office, to wit : Nine hundred and fifty copies of each

to the House of Representatives, two hundred and fifty copies of each to the Senate, and eight hundred

copies of each to the War Department for its uses."

March 29, 1876. (See Congressional Record, vol. 4, part 3, p. 2037.)

Agreed to by the Senate May 4, 1876. (Seo Congressional Record, vol. 4, part 3, p. 2969.)
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NOTE

Seven volumes, accompanied by one Topographical and one Geological

Atlas, embrace reports upon Geographical Surveys of the territory of the

United States West of the One hundredth Meridian of longitude from

Greenwich, as follows:

Volume I.—Geographical Report.

Volume II.—Astronomy and Barometric Hypsometry.

Volume III.—Geology and Mineralogy.

Volume IV.—Paleontology.

Volume V.—Zoology.

- Volume VI.—Botany.

Volume VII.—Archaeology.

The Topographical Atlas edition, consisting of Title-Page, Legend, and

Conventional Sign Sheets, Index, Progress and Basin Maps, and Sheets

Nos.49, 50, 58, 50, 66, 67, 75, 76, 83, 53 (C), 61 (B), 61 (C), 61 (d), 61

(D), 62 (A), 62 (C), 65 (D), 69 (B), 69 (D), 70 (A), 70 (C), and 77 (13) have

been issued at date of sending forward the MS. of this volume. Other

sheets, of which there are twenty-seven in various stages of completion,

will follow as rapidly as they can be prepared, engraved, and printed.

Sheets 53 (C), 61 (B), 61 (C), 61 (D), 62 (A), 62 (C), 65 (D), 69 (B),

69 (D), 70 (A), 70 (C), and 77 (B) are projected upon a scale of 1 inch to

4 miles, while the scale of 1 inch to 2 miles has been used for sheet 61

(Cj), the latter embracing a part of the San Juan mining region ot

Southwestern Colorado. The scale of 1 inch to 1 mile has been selected

for the six-sheet map of the lake region of the Sierra Nevada encircling

Lake Tahoe ; and the contour map of the Washoe Mining District, in which
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is situated the famous Comstock Lode, drawn to a scale of 1 inch to 500 feet,

will be published to the scale of 1 inch to 1,500 feet, making a map of the

size of four regular atlas sheets.

The following Geological Maps, forming a part of those supplementing

Volume III, based upon the topographical sheets, have been published,

i. e., Title-Page, Index Sheet, Restored Outline of Lake Bonneville, Nos. 50,

59, £ of 58, and £ of Cfi, G7, 75, 76, and 83. Other sheets are in course of

completion.

The Topographical Atlas referred to, embracing the entire area west

of the 100th meridian, will comprise 95 sheets, on a scale of 1 inch to 8

miles, numbered consecutively from 1 to 95, inclusive, while the "Geolog-

ical Atlas" will consist of the same number, using the topographical maps

as a base. (See Progress Map of 1878.) Upon a number of the topo-

graphical maps as a base, the classification of lands into the following divi-

sions, (1) Agricultural with irrigation, (2) Timber, (3) Grazing, (4) Arid

and Barren, is shown by colors. It is intended to expand this classifica-

tion to embrace the entire area, thus gathering data upon which a new legal

subdivision to settlers, to accord with presumable values as to class, may be

made, pursuant finally to the following divisions:

without irrigation.

with irrigation or drainage.

1. Large, ) with prevailing species, as Live Oak,

Cedar, etc.

1. Agricultural,

2. Timbei

3. Gi

2. Small,

1. Good,

2. Bad,
> with species and quality of grasses,

desert lands."4. Arid or barren, includin

5. Swamp and overflowed.

6. Location of the precious and economic minerals, such as

1. Gold, in place or placer.

2. Silver.

3. Cinnabar.

4. Copper.

5. Lead.

6. Lou.

7. Coal.

8. Tin and nickel.

9. Antimony and arsenic.

10. Sulphur.

11. Sodium, chloride and carbonate of.

12. Alum and borates.

13. Peats, marls, and clays.
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Each full atlas sheet represents two degrees and forty-five minutes in

longitude and one degree and forty minutes in latitude (an area of from

17,000 to 18,000 square miles, or an average of 11,200,000 acres), and is

so constructed, upon a special projection, as to admit that the several sheets

may be joined to comprise entire political or other divisions.

The plan for the systematic prosecution of a detailed topographical

survey of the territory of the United States west of the one hundredth

meridian, as the main object, was submitted to the Engineer Department

by the officer in charge shortly after the return of the Expedition of 1871,

was then approved by Brig. Gen. A A. Humphreys, Chief of Engineers,

and the Honorable the Secretary of War, and received the sanction of

Congress by a specific act approved June 10, 1872.

In addition to the astronomic, geodetic, topographical, and meteor-

ological observations needed for the preparation and construction of the

map, such observations as are required, and are commensurate witli the

present condition of development of this region, are made in the branches

of mineralogy and mining, geology, paleontology, zoology, botany, archae-

ology, ethnology, and philology.

The quarto reports embrace the results of the special branches of the

Survey that are completed at the date at which each is separately submitted,

while annual reports of operations of the work, accompanied by maps,

showing progress during the fiscal year, are regularly submitted to the

Chief of fmgineers, and appear as appendixes to his Annual Eeports

From the accumulation of field data, the finished topographical maps
are completed as fast as the draughting force permits, and with the neces-

sary additions, special editions showing geological formations and land clas-

sification, are issued from time to time. Neither atlas will be complete until

the whole work is finished.
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United States Engineer Office,

Geographical Surveys West of the

One Hundredth Meridian,

Washington, D. C, May 10, 1878.

General : I have the honor to submit herewith reports that go to make
up Volume VI of those authorized to be published by acts of Congress

approved June 23, 1874, and February 15, 1875.

The volume comprises a number of reports upon collections of the

years 1871 to 1876, inclusive, made by Dr J. T. Rothrock, surgeon and

botanist to the Expeditions of 1 873-4-5, and by eminent specialists.

The collections obtained during the several years, after their identifica-

tion and classification, have been forwarded, through the Smithsonian Insti-

tution, for final lodgment in the herbarium of the Agricultural Department.

The following gentlemen have been engaged as field assistants in this

branch, viz: Dr. W. J. Hoffman and Ferdinand Bischoff in 1871, Dr. H.

C. Yarrow and H. W. Henshaw in 1872, John Wolf in 1873, Dr. J. T
Rothrock in 1873-4-5, with Messrs. J. M. Rutter in 1874 and C Shoemaker
in 1875 as sub-assistants, and in 1874-5-6 Dr. Oscar Loew.

Other members of the Expedition have also contributed to the large

aggregate of specimens.

By dint of much pains and labor a number of species new to botanical

science have been discovered, twenty-seven of which are here figured for

the first time, as well as ten species rare, but not hitherto unknown. The
total number of new species is fifty, and two distinct genera have been

added to the known Flora of this portion of the United States New and

well-marked varieties of older species have been obtained, and among them
a number hitherto scantily represented in the largest herbaria. In many
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cases a wider geographical range of known forms has been developed, a,s,

for instance, the discovery, in Arizona,, of Ophioglossum vulgatwm; and also

a number of rare species, as of the striking leafless tree of Arizona, the

Canotia, and specimens of which are thus added to the Government and

other herbaria. From the Agave plants a number are described as of value

for cordage and textile fabrics. The economic relations of various forage-

plants, native and introduced, are noted. The value of Chia (Salvia Colum-

baria) as a remedy and dietetic is defined, as well as the medicinal qualities

of other plants. The present and prospective relations of the forests to

the settlement of the country receive mention, and tables prepared by Dr.

Loew of soil analyses at important points are introduced.

Although investigations in Botany, governed in a measure by the

sparsely settled condition of the regions visited, are but incidental to the

systematic purpose of the Survey, which has for its main object the deter-

mination of data necessary for the construction of a detailed topographical

map, yet it is believed that the material here presented, as the result of

examination, by specialists, of large and complete collections, will have its

value as a substantial contribution to the knowledge of the Botany of

portions of the United States west of the 100th meridian and south of

the 40th parallel.

Attention is invited to the authors of various parts of this report, whose

names appear on the title-page, and to whom so much is due for the skill

with which they have prepared their several portions, and a merited tribute

to the value of their services is hereby tendered.

To Prof. Asa Gray, the veteran Botanist, to whom doubtful points

have been submitted, thanks are due.

The zeal and fidelity displayed by Dr. J. T. Rothrock, not only in the

field, but in the preparation of his report, and in superintending the colla-

tion of other reports, are worthy of all commendation.

The excellent typographical work of the Government Printing Office

in the publication of the quarto reports of the Survey is worthy of men-

tion, while the artistic plate illustrations of this volume, furnished by Mr.

Julius Bien, of New York City, are creditable alike to his artistic taste and

the excellence of his establishment. The plates were drawn by the well-
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known botanical artist, Isaac Sprague, of Cambridge, Mass., and Mr. W.
II. Seaman, of the Agricultural Department-

It is with pleasure that this opportunity is taken of recognizing the
industry, perseverance, and skill shown by those whose combined labors

have made collections the results from which are embodied in the reports

herewith submitted.

Very respectfully, yours,

GEO. M WHEELER,
Lieutenant of Engineers, in Charge.

Brig. Gen. A. A. Humphreys,

Chief of Engineers, United States Army, Washington, D. C.





University of Pennsylvania,

Philadelphia, April 1, 1878.

Sie : I have the honor to transmit herewith my final report upon the

botanical collections made by the parties under your charge.

In doing so, it is but fair to state how little of whatever merit the report

may have is due to myself, and how much to those who have assisted in

collecting the material, and to those who subsequently aided in naming and

describing it

Dr. George Engelmann, of Saint Louis, has furnished reports upon the

numerous orders and genera that he is our acknowledged authority upon,

and these alone form no inconsiderable part of the whole.

Professor Gray, of Cambridge, has throughout kindly settled all

doubtful points of nomenclature referred to him. Without his advice and

assistance, it would have been impossible for me to have completed the

work.

The same may be said of the services of Mr. Sereno Watson. He has

also furnished the list and descriptions of the Leguminosse.

Prof. Thomas C. Porter, of Easton, has worked up the Scrophulariacese,

Polemoniaceae, Labiatse, Borraginacese, and Polygonacese, orders which

together comprise a large part of the descriptive text.

Mr. M. S. Bebb, of Fountaindale, 111., has written the account of the

Willows, which are confessedly among the most difficult of all American

genera.

Dr. George Vasey, Botanist to the Department of Agriculture at

Washington, D. C, has made a careful report on the Grasses collected by
the Expedition; and Mr. William Boott, of Boston, Mass., contributes the

paper on Carex.
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Prof. D. C. Eaton, of Yale College, has written a most valuable report

on tlit! Ferns. This paper differs from the others inasmuch as it is a com-

plete monograph of all the known Ferns of North America south of the

40th parallel and west of the 105th meridian, whether collected by your

Expedition or not. It must remain for years the standard authority on

the Ferns of that wide area,

Mr. Thomas P. James, a well-known authority on the American

Mosses, has kindly prepared the account of these plants ; and Prof. Edward

Tuckerman, of Amherst College, equally well known in his own special

branch, names the Lichens.

The remainder of the text I am responsible for, and though I can

hardly hope it will equal the portions contributed by the gentlemen above

named, I trust it may be of some value. I have freely quoted from other

authors, and have endeavored to give due credit to the sources whence any

information has been derived I have cited the Genera Plantarum by

Bentham and Hooker as the authority for the generic descriptions given

throughout the Report in the form of footnotes. Though I have in the

main simply translated their descriptions, I have occasionally made some

changes to suit the particular species I was concerned with. My reason

for adhering so closely to these authors as I did was, that the descriptions

might be full enough to include other species found in the same region.

It is a great regret to me that the material collected by Dr. W. J.

Hoffman, formerly of your Survey, has not been directly available. I have

hence been obliged to omit mention of him as the collector of many inter-

esting species from Arizona and Nevada. I take, however, this means of

recognizing the value of his work. I have elsewhere alluded to his report

on the "Distribution of Vegetation in Portions of Arizona and Nevada,"

published in the American Naturalist for June, 1877.

Almost the entire botanical collection of 1873 was made by Mr. John

Wolf, and it was among the largest and finest ever obtained by a Govern-

ment expedition.

I was materially assisted, in 1874, by Messrs. Henshaw and Rutter in

the work of collecting, and in 1875, by Dr. H. C. Yarrow and Messrs,

Henshaw and Shoemaker.
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Dr. Loew, throughout his entire connection with the Expedition, has

each year contributed largely to the botanical collection. I am also

greatly in debt to him for much of the material embodied in Chapters I, II,

and III of the text.

I have avoided any change, as far as I could, in the manuscript of

the gentlemen associated with me in preparing this report, thinking that

a mere uniform mode of expression was of less importance than that each

author should state his facts in his own way, and thus avoid the introduc-

tion of any errors of my own.

The preliminary portions, i. e., Chapters I, II, and III, I have pur-

posely made popular and avoided all possible technicalities, for obvious

reasons. These same parts have also been made much shorter than was

originally intended, because the remainder of the volume so much exceeded

the limit at first assigned ; and, further, because much of the material found

its way into Chapter IV.

The plates drawn by Messrs. Sprague and Seaman, and engraved by

Julius Bien, need no comment from me. The name of each artist is con-

nected with his work.

There remains now but the pleasant duty of adverting to the generous

aid always rendered by you, and by the gentlemen associated with you,

both in field and herbarium work, and also by the officers of the various

posts I have from time to time visited in performance of my field duties.

Without the encouragement received from you and from them, no labor of

mine could have collected the material for this report.

Very respectfully,

J. T. ROTHROCK.
First Lieut. Geo. M. Wheeler,

Corps of Engineers, U. S. Army, in Charge.

Note, December 31, 1878.—Since the manuscript for this Report was

completed, the first volume of the Flora of California, by Messrs. Brewer

and Watson, has been published ; and we have reason to hope for the

speedy appearance of the second. This, of course, reduces my labor, so far

as the collection of 1875 is concerned, to inerety enumerating the plants

and adding a few fieldnotes. Anything more would have been not only
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unnecessary, but presumptuous, in view of the long labor they and Professor

Gray had bestowed upon the task.

During- the same interval, American botanists have received from the

pen of Professor Gray the first part of vol. 2, Synoptical Flora of North

America. It is not possible to overestimate the importance of this to the

science of our country. His work, when finished, must be forever the great

landmark in American Botany.

Of hardly less in^ortance, or labor, is Mr. Watson's Bibliographical

Index to North American Botany, of which Part First, extending through

the PokypetalEe, has been published during the year. The thorough man-

ner in which it has treated, and will continue to treat, the synonymy of the

subject, renders any extended citations out of place hei'e. It is hoped that

the most important changes in nomenclature indicated in these works will

be found observed in this Report.

Mr. Ii. W. Henshaw has aided at the Washington office in his careful

attention while this Report was passing through the several stages of proof.

J. T. R.



ADDENDA.

Page 118, under Iiibes Wolfii, Rothr., add: "This species is still regarded by Mr. Watson as B.

sanguineum, var. vartegatum."

Page -

27v!, under Dasylirion erumpens, it may be added that recent information from Mr. Watson
leads to the belief that this plant will have to be otherwise disposed of under Beaucarnea or Noliita.

In the Appendix, panes ;!?."> and :i7f>, the following orders were misplaced in printing, i. e..

Saururk/E, which should have followed Euphokbiace^e ; and Lii.iack.f., which should have followed
Orchidk.k, as in the sequence of orders observed bj the English editor of Le Maout and Decaisne's

System.

ERRATA.

Page 8, eleventh line from bottom, for " serpyllifolia " read " ehrysantha" , Gray.

Page 9, fourth line from bottom, for "Abies Douglasii, Lindl.", read "Pseudotauga Douglaaii,

('allien".

Page 24, sixth line from top, omit the words " various species of Daayliriii/m ".

Page 183, eighteenth line from top, for " Campanula Langadorffiana, Fisch.", read "Campanula
Scheuchzeri, Vill."; also, for " Scheuzeri", in last footnote, read "Schetichzeri", and it "var. heterodoxa,

Gray".

Page 272, eighth line from top, for "Dasylirium." read "Dasylirion".

; Pages 249, :t?o. and 382, for "Anemopsis" read "Anemiopsia", see also footnote on p. 49.

Wherever "Fl, Cal." occurs, read "But. Calif."

Plate XVII, for "Hedeoma hyssopieolia" read "Nedeoma hyssopifolia".

1 EOT





U. S. GEOGRAPHICAL SURVEYS WEST OF THE ONE HUNDREDTH MERIDIAN.
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2STOTBS

COLORADO.
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CHAPTER I.

COLORADO DISTRICT*

FLORA OF THE OPEN GROUND.

The most obvious division of the botanical regions traversed during the

season of 1873 would be into the open grounds, including under this head

the plains from Denver to the foothills, the flat portion of South Park, the

immediate valley of the Arkansas, and San Luis Valley proper. There

would then remain the mountain region, including here the entire flora from

the lower limit of timber to the highest mountain tops.

There is at first sight a wonderful sameness about the flora of the

plains, which has not escaj)ed the notice of casual observers. The hoary,

dry, stunted plants, with the great preponderance of yellow and red flowers,

when compared with the more living aspect of the mountain flora, actually

compels a contrast in the mind.

To what is this difference due 1 Meteorological statistics from Colo-

rado are as yet meagre in the extreme. Up to 187:2 from only three points

did we have observations for a period of over one year. Such at least is

the showing of Mr. Schott's " Tables and Results of the Precipitation in Rain

and Snow in the United States", and neither of these points was fairly within

the grasp of the mountains, so that any comparison must be somewhat

lame. If, however, we sum up and average the fall of rain and snow at

Forts Garland, Massachusetts, and Lyon, it appears that the mean amount

is 12.09 inches. This, however, can only be taken as an approximate

estimate for the more open country just east of the main divide, being

probably greater than the fall farther east, and certainly less than that west.

* I have taken this chapter on the Colorado District from my Preliminary Report, published in 1874.

3
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Compare this with 39.87 inches, which is the mean precipitation for a

series of years in West Virginia. This State is selected because it has some

point- of similarity to Central Colorado, and because its precipitation is far

from excessive. The difference is so great as to suggest that this is an

essential feature in the difference of the floras in Colorado, where we prob-

ably have a difference as great between the meteorological conditions of its

plains and its mountains, as between West Virginia and Colorado.

Another meteorological element will probably be sufficient to explain

the problem in part. Where we have so small a mean precipitation, it is

safe to infer that the atmosphere comparatively seldom reaches the point of

saturation ; i. e., that there is less than the ordinary amount of aqueous

vapor in it. Then it follows that however much of the sun's heat be

absorbed by the soil during the day, it will be most freely radiated back

into space at night. I cannot better illustrate the full import of this fact

than by a quotation at second hand from Tyndall : 'Aqueous vapor is a

blanket more necessary to the vegetable life of England than clothing is to

man. Remove for a single summer night the aqueous vapor from the air

which overspreads this country, and every plant capable of being destroyed

by a freezing temperature would perish. The warmth of our fields and

gardens would pour itself unrequited into space, and the sun would rise

upon an island held fast in the iron grip of frost.'

These, then, being the climatic conditions, somewhat, of the plains

during the growing period of the year, it does not seem strange that the

ensemble of the flora should be as peculiar. The diurnal range of tempera-

ture during the summer months is at times immense. In South Park, I

have seen the temperature as high as 90° Fahr. at 2 p. m., and on rising

the next morning found a film of ice coating the little accumulations of water

around camp. OurJamiliarforms of plant-life would almost all be destroyed

under such an alternation of heat and frost for year after year. The plants,

then, that- we do find surviving are, as a rule, more dwarfed, more villous,

and with denser tissues than those of more genial regions. Nature would

appear to have especially guarded them against excessive evaporation of

their fluids on the one hand and freezing on the other, and meeting both

contingencies by a small supply of water in their tissues, retaining that
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which the)' possess under the double guard of villosity and contraction. I

am aware that Mr. Watson, in his most valuable report on the Botany of

the Fortieth Parallel, is prepared to admit a large evaporation from the

more succulent portions of the plant.

The monotonous character of the flora of the drier regions does, in

some measure, disappear, when, on examination of these plants, so uniform

in general appearance, we find a large number of genera and species differ-

ing from one another by the small amounts compatible with their surroundings.

This (the surroundings) in part accounts for the predominance of some

orders and often of genera. We lind a somewhat similar condition of things

in the centre of greatest development of the Protcacecc in Australia, or of the

Pelargoniums in South Africa.

Comparatively few of our Eastern plants are found in these open grounds,

and where one does occur it is apt to be a cosmopolitan weed, whose pliant

constitution adapts it to any condition of life, as well as to the hostility of

man. Polygonum aviculare and Chenopodium hybridum are examples. Among
the exceptions to this statement is Ranunculus Cymbalaria ; but its natural

habitat on the Western open lands is, by choice, alkaline soils, where, for a

portion of the year at least, it can obtain moisture, just as with us it fre-

quents salt-marshes and the sea-shore.

Among- the mountains, on the contrary, we find a larger number of

familiar plants. Indeed, the list is so large that it would be a real labor to

begin the enumeration. Those plants embraced under the common name of

weeds are from necessity found usually on the roadsides and about habita-

tions, just where they can be transported by human agency, and find, among

other essentials, water. It is wonderful with what rapidity they have occu-

pied the ground in many places.

FLORA OF THE MOUNTAINS.

Leaving the level ground, we at once come fairly within the range of

the timber In South Park, this is not far from 10,000 feet altitude : tongue-

like projections of trees do extend lower down ; but I refer to the main body

of the forests.

At Twin Lakes, the timber begins at about 0,500 feet. In the San Luis
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Valley, it is much lower, about 7,500 feet above the sea. Here, however,

the lowland coniferous growth is made up entirely of Pinus edulis, Engelm
,

and Juniperus Virginiana.

It seems that where the hills begin fairly, they have been seized at

once by some tree. Cottonwood trees appear both on the plains and mount-

ains, where the supply of water is constant or nearly so. The Conifers

above named are constantly found associated on the foothills at least as far

north as Canon City. They do not fairly enter South Park. The line

along the Valley of the Arkansas is sharply drawn. The ridge dividing it

from Trout Creek is covered on its western slope by these trees, while to

the east of it they hardly appear.

From some facts observed I am led to think that at no distant past the

growth of Coniferce extended much lower into the Park than it now does.

I have seen the decaying remains almost down to the Platte. The knots,

which, as is well known, last a long time, were found scattered here and

there frequently in the lower portions of the open ground.. An occasional

isolated clump of these trees still survives, far removed from their associates

on the mountain-sides ; and at times one may observe that the prolonga-

tions of pine-woods, which extend out into the Park, become less and less

dense, until finally only a single tree remains at intervals, these disappear-

ing, and then only the half decayed remains reach farther out toward the

valley. In one place it was observed that the tops of these dead trees all

pointed to the east. This suggested the idea that the destruction may have

been due to one of the fierce west winds which, during the fall months,

are so prevalent in South Park. Once destroyed, other vegetation might

readily crowd the young trees out. A notable example of this was seen

in one portion of the foothills, where a whole forest of Pinus edulis lay

prostrate, with not a single young tree coming on. As bearing upon this

question of recession of the Conifers toward higher ground, I may also

remark that where these tongues of timber run down toward the centre of

the Park, the oldest trees are Coniferce and the younger growth is of cotton-

wood. This is especially marked at the lowest limit of the trees. Perhaps

mere "rotation of crop" may serve to explain the change, though I doubt it,

The timber belt ends at about the greatest centre of development of
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the nutritious bunch-grasses, though these do extend in magnificent growth

up into the open valleys and among the less dense timber to an altitude

of nearly 11,000 feet.

From South Park to the New Mexican line we regularly found abun-

dance of this forage on the eastern slope of the main chains. In the beau-

tiful valley of the Conejos River, after striking the timbered region, we
found luxuriant bunch-grass covering the ground as thickly as it could

stand. In November it was still green about the roots, and was eagerly

eaten by our starved mules. Pinus ponderosa formed open clumps, and
under protection of these trees it attained what seemed to be its maximum
growth.

From 9,500 to 10,500 feet the principal arboreous growth was made
up of Pinus contorta, Pinus ponderosa, Abies Memiesii, and Abies sub-

alpina. Pseudotsuga Douglasii seemed more at home at a somewhat less

elevation. Pinus ponderosa was frequently seen to extend in full size almost

to the verge of the timber-line, and often to attain its largest growth at an

elevation of 11,000 feet.

In this belt (from 9,500 to 10,500 feet), Berberis Aquifolium formed a

conspicuous feature of the flora, especially in the more open woods. The
herbaceous vegetation of the same zone is well represented by Castilleia

pallida, Parnassia parviflora, Pedicidaris Grcenlandica, Eabenaria dilatata,

Polygonum Bistorta, Trifolium dasyphyllum, Senecio triangularis, Gentiana

detonsa and acuta, with several species of Pentstemon.

From 10,500 feet to timber-line (approximate estimate, 11,500 feet), a

change more or less marked occurs in the vegetation. This zone embraces

within its limits a greater diversity of soil, exposure, and local differences

of temperature than the one we have just described. There are open valleys

with perfect drainage, and hence dry soil ; and others so swampy that it is

almost impossible to ride over them; rocky slopes and deeply shaded

ravines, which are always damp from the spray of a mountain stream.

Hence it is not surprising that a more diversified flora should be found

here. Pinus flexilis, continuing over from the lower zone, now in this its

favorite altitude, becomes the predominant Conifer. It is subject to great

changes in its habit, and among these there is none more remarkable than
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the greater crowding of its leaves as you reach the still luxuriant though

more alpine forms. The herbaceous vegetation is represented by Primula

Parryi, Adoxa Moschatellina, Trollius laxus, var. albiflorus, Caltha Ivptosepala,

and TrifoUum Parryi ; the first four finding in the cold streams and snow-

fed hogs most congenial homes.

At timber-line, a most complete change comes over the landscape and

with it, over the flora. Pinus Balfouriana, after becoming more and more

common as we ascended the last thousand feet, has now attained the supreme

place in the tree-flora. Except it, all other trees have disappeared under

the increasing rigor of the alpine surroundings. It, too, has been dwarfed

to the last degree compatible with the dignity of a tree. Where timber-line

coincides nearly enough with the summit of the mountain to allow the

strong west winds of the region to exert their full force upon the tree, it

lies prostrate, with the top always pointing eastward, and having just

enough of leaves, often, on its stunted branches to give sign of life. When

some high cliff affords a shelter, the tree rises perpendicularly until the top

is above the protection afforded, and it is then forced to take the eastward

inclination

From timber-line up, the surface may be bare of all vegetation, and

simply a mass of rocks (often volcanic), or it may be more or less densely

covered with a mixed sward of grass and sedges. Here and there, blooming

in profusion, will be found clumps of Bryas octopetala, TrifoUum nanum,

Saxifraga Hircuius and flagellaris and serpyllifolia, Actinella grandiflora, and

Gcntiana Parryi. The last-named was found in full bloom near the summit

of Red Mountain in August. Dwarfed specimens of Solidago Virga-aurea

and Salix reticulata mingle themselves with the grass of the sward, and

almost escape detection until looked for closely. Even these disappear as

we approach an altitude of 14,000 feet, and there remains then hardly any-

thing except Claytonia arctica, which sends its long, thick root deeply down

among the rocks after its nourishment.

Pinus contorta, Dougl.—("Twisted-branch Pine;" "Red Pine.")—
This tree grows 40 feet high, and has a diameter of about a foot ; wood
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is coarse-grained. Where nothing better offers, it may be sawed into

boai-ds.

Finns flexilis, James.—("American Cembran Pine.")—Attains in Cen-

tral Colorado a height of 50 feet in its best situations, with a diameter of a

foot and a half. The shape and color of the cones as well as the pliable

character and white wood of the young shoots are, as Dr. Parry has

already noted, strikingly suggestive of the White Pine of the East. The

extremely slow growth of this tree is remarkable. The trunk, as a rule,

is quite too full of knots to make good boards, though there is no reason

why the less stunted specimens might not be used for coarse, heavy

timbers.

Pinus Balfouriana, Murr.—This tree is seldom, if ever, found at an alti-

tude less than 9,000 feet above the sea. It is the last to survive the expo-

sure on the mountain-tops ; and finding a pine at timber-line is presumptive

evidence that it is this species. It grows sometimes 35 feet high and 18

inches in diameter ; has little value as a timber.

Pinus edulis, Engehn.—(Pinon Pine of Southern Colorado.)—The

Pinus edulis is the one so frequently alluded to by Fremont as the Nut

Pine. It furnishes capital fuel, having enough of the terebinthinate in

it to make an intensely hot fire. This is the most important use to which

the tree is applied. It ranges from the hills near Canon City south, not

going into the mountains west until it has crossed the valley of the Arkansas

southward.

Pinus ponderosa, Dougl.—("Yellow Pine" of the West.)—This is the

largest and most valuable of the trees in the region surveyed during the

season of 1873. It makes the best lumber the country affords, and, besides, is

quite abundant, though this fact will probably be the reason why it will be

the first to be extirpated before the growing needs of an increasing popu-

lation. In the valley of the Conejos River, it was found growing GO to 70

feet high, with a diameter of nearly three feet.

Abies Douglasii, Lindl.—Tree 60 to 90 feet high, though becoming

much smaller as it ascends the mountain sides. As a timber it is only mid-

dling in quality. It does well for beams, &c; It becomes much larger and

more valuable on our northwest coast and has fewer knots than on the
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Rocky Mountain ranges It is known according to Mr. Watson, in the

Uintah Mountains as "Bear River or Swamp Pine".

Abies Menziesii, Lindl.—This tree attains an average height of from

50 to 60 feet. Timber hard and coarse-grained, but is serviceable for

rough work.

Juniperus Virginiana, L.—A much branched, dwarfed tree, found asso-

ciated with the Pinon Pine. It is of great value as furnishing the most

durable fencing-posts. It is probably abundant enough in Southern Co-

lorado to meet the demands for many years.

There are, besides, several species of cottonwood, none of them, how-

ever, being of any great value except for shade.

It may be wr ell to remark that, on almost any, if not all of the ranches

where irrigation is possible, in a few years the settler may relieve the con-

stant glare of the sun by a fine, thrifty cottonwood grove about his build-

ings. The experiment has so often succeeded that it is no longer a problem

to solve.

AGRICULTURAL RESOURCES.

Taking Denver as a starting-point, it is known that fair crops of wheat,

rye, oats, barley, and corn may be raised with a tolerable degree of cer-

tainty where irrigation can be resorted to. The same statement is true of

the region east of but bordei'ing the foothills, as far south as the survey

extended this year (1873) ; the certainty (other things being equal) increasing

toward the south. Grasses and sedges suitable for grazing purposes flourish

in greater or less abundance, especially as the foothills are approached and

the valleys between them penetrated into.

The drier portions of the country (especially where water is within

reach) may be advantageously utilized as sheep-Avalks. The grass of such

regions is nutritious and abundant enough for this purpose. As an illustra-

tion I may allude to Huerfano Park, which now affords pasturage to

immense droves of sheep. The great objection to allowing them indisci'imi-

nate range is, that where they go, the grass is so soiled that horses and

cattle refuse to touch it. Hence the bitter antagonism between the two

classes of herdsmen. An equitable division of the public lands would be to

confine the sheep to the region of the shorter grasses, giving cattle and
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horses the range of the taller bunch-gi-ass. Of course, when the land was

definitely settled, surveyed, and paid for, the proprietor would consult his

own individual interest.

Along our route, the possibilities of agriculture died out as we ap-

proached Georgetown, though here and there an acre under cultivation

showed that the farmer must have received some return for his labor. The

valleys still furnished a fair quantity and quality of bunch-grass.

We leave the country between Georgetown and South Park out of the

question for agricultural purposes. There were, as usual, some beautiful

summer ranges for herds. One especially, along a tributary of the Snake

River, was covered with a luxuriant crop of grass. The soil, too, was fertile,

and, but for its altitude, would have produced large crops of the ordinary

cereals.

South Park, 8,800 feet above tide-water, so far as known does not

promise much in the way of grain raising. It has frequent frosts during

the summer months, and the temperature at the same time is so low as to

almost inevitably destroy all the cereals. On the morning of July 3, 1873,

the ground was covered to a depth of two inches with snow as low down as

the level of Fair Play. Its utmost will probably be accomplished in the way

of agriculture in the production of turnips, cabbages, and possibly potatoes,

with other vegetables equally hardy. It will, however, be an important

grazing ground. Large herds of cattle now roam at large over it. In 1872

and in 1873, the experiment was tried of wintering the stock in the Park. It

is asserted that it was successful, and that the herds kept there were in

better condition in spring than those that had been driven for the winter to

the valley of the Arkansas.

The bunch-grasses in the smaller parks toward the mountains are of

wonderful luxuriance, and will furnish abundant food for many thousand

head of cattle. Sheep do well on the more level portions of the Park,

among the shorter grasses.

The valley of the Upper Arkansas, as we first saw it, twelve miles

above Twin Lakes, certainly looked like anything but a land of promise.

Along its central axis, the soil appeared absolutely unproductive, and seemed

fit to raise nothing but "prickly pears and sage-brush". Yet we have
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abundant evidence that, if the climate were not too rigorous, under irriga-

tion this same soil would raise fair crops. The smaller valleys leading

down from the mountains on either side and intersecting the main valley

at right angles all produced abundance of bunch-grass, though not so luxu-

riantly as South Park. In crossing into this valley from South Park, we

had made a descent of some 400 feet, and found as a rule a climate pro-

portionately more genial. At Twin Lakes, potatoes grew large enough to

be eaten before the early frosts destroyed the tops. It is not improbable

that some of the hardier grains might be raised at this point. By Septem-

ber, the yellow leaves on the cottonwood-trees along the mountain slopes

indicated plainly enough that we had reached the limit of the "growing-

season" there.

Reports reached us of fertile valleys with abundant pasturage west of

Twin Lakes.

The first fairly good farm we saw after leaving Denver was that of Mr.

Lenhardi, on the Arkansas, twelve miles below Granite, August 27. We
found that Mr. Lenhardi had just finished his harvest. He had a good crop

of oats, barley, and potatoes. He admitted, however, that his success was

earned by continuous irrigation through several months. Below him were

several other ranches equally good. So narrow was the belt of fertile land

that the ranches were often over a mile long, and hence, to include the legal

one hundred and sixty acres, could not have been wide at any point.

Following down this valley, we saw the first flouring mill at Chalk

Creek. It was probably the best indication that we were not far from the

northern limit of successful cultivation of the ordinary cereals.

Leaving the Arkansas Valley at McPherson's ranch, we crossed the

Saguache Mountains via the Puncho Pass, which is reported as 8,600 feet

high. It is probably somewhat over this estimate, though still far below

timber-line. South of us lay San Luis Valley, concerning the agricultural

value of which there are so many contradictory reports. Settlers in the

valley are loud in its praise
;
others are, as a rule, loudest in their disparage-

ment of it. It may be premised that snow seldom falls to any depth, or lies

long on the ground. These conflicting reports probably find their solution

in the fact that the most important roads over which by far the largest share
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of the travel passes were located in the most barren portions of the valley

;

hence those simply passing through it receive a most unfavorable impression

as to its resources.

To make this statement more clear, we will make the following divisions

of the valley

:

First, that portion bordering the water-courses, where the soil is con-

fessedly fertile and irrigation is possible. The land lying along the banks

of the Saguache is the best illustration of this. The soil is the product

(on the surface) of the immense crops of rank sedges and grasses that have

for centuries grown, died, and decayed there. To say that it is as fertile

as land can be, is not in the least overstating the truth. "Breaking it up"

is simply preparing a vast compost pile for " seeding ".

The following facts were obtained from Mr. Frank Brown, one of the

most reliable men in the valley : Oats per acre produce 40 to 50 bushels,

weighing 40 pounds per bushel ; barley per acre produces 50 bushels,

weighing 55 pounds per bushel; "bald barley" per acre produces 50

bushels, weighing 75 pounds per bushel ; wheat per acre produces 30

bushels, weighing 65 to 68 pounds per bushel; potatoes per acre produce

300 bushels, of course an unusual yield ; turnips, onions, beets, radishes,

and cabbages yield well and grow to an immense size. I can personally

vouch for the truthfulness of most of these facts. (I find, on looking over

a letter received from Mr. L. A. Phillips, of the "Colorado Farmer", that

the estimate of the crops for Colorado is, on the average, per acre, wheat,

28 bushels; oats, 40 bushels; potatoes, 150 bushels; corn, 25 bushels;

and barley, 35 bushels. This estimate is by no means a fair showing for

the corn of certain portions of the Territory. Fall grains have not yet

been extensively enough tried to test the relative merits of fall and spring

crops.)

Along the Carnero, Lagarita, and Rio Grande, the soil is not so pro-

ductive of large crops as the Saguache region; but, to offset this, it is

found that the crops are perhaps less likety to be injured by early frosts,

and a larger variety of productions may be depended upon. In fact, all

our ordinary garden vegetables grow on the banks of these streams.

Despite all that has been said of the general innutritions qualities of
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{•edges as a forage, the stock in the San Luis Valley thrives the year around

on them. There, over thousands of acres, these plants grow more than

four feet high.

Irrigation is possible anywhere in this first division, and water (slightly

brackish) is usually obtained by digging a few feet.

The second division is made up of the higher ground, beyond reach

of irrigation. The soil and its productions undergo a complete change.

Grama,* chico, and greasewood are here the prevailing growth. The soil

is unpromising in appearance, yet would, if irrigation were possible, pro-

duce fair crops. It will not be likely to be brought under the domain of

agriculture for many years. Most propitious seasons are, in the absence

of water, absolutely required for this kind of soil. It is, however, the

legitimate sheep-walk of the valley.

The third division are the sand-wastes, where there is no water and

almost no vegetation. Even the chico and sage-brush are barely able to

live there. I know of no use to which it can be put. There are some

sheep occasionally found on it, but they derive most of their subsistence

from the adjacent vega, or lowland.

It is known, also, that in the smaller valleys between spurs of the

mountains, bunch-grass is found in considerable quantity. The pinon-

groves furnish shelter and a certain amount of grama during the winter

for the herds that frequent them.

From Loma, south, wheat has long been a regular crop. Corn, too,

produces small ears with certainty at Conejos. It is not unlikely that they

could be increased in size by the introduction and thorough acclimation of

better seed.

* The term Grama, now applied to the various species of Bouteloua in our Southwest, evidently comes

from Spain. It is there applied to what we know here as Bermuda, or Scutcli^Grass (Cynodon Daetylon,

Pers.), introduced among us from Southern Europe, and also found now widely distributed over the

warmer parts of the globe. Gramma is incorrect, and grass, as a suffix, is superfluous. The use of the

name was evidently suggested here by the one-sided arrangement of the spikelets,—so like that in Cyno-

don Daetylon.
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CHAPTER II.

NEW MEXICO AND ARIZONA DISTRICT.

This district may be fairly considered as starting on the latitude of

Fort Garland, a little north of the southern line of Colorado, and extending

thence west to Loma,* on the headwaters of the Rio Grande. True, a

marked change in the flora appears about the headwaters of the Arkansas and

runs east out into the western edge of the Great Plains at Pueblo, whence

it shades off gradually more markedly into the flora of the warmer and more

arid regions as we go toward the south. North of this the Pinon Pine sel-

dom appears in Colorado ; and about Pueblo not less than ten species of

Cactacece appear somewhat suddenly in the flora.

Taking, however, the southern portion of the San Luis Valley, as I

have done, from Fort Garland to Loma would appear to be a more strictly

natural division, because south of it the change is marked in the flora, and

is further confirmed by a corresponding change into larger areas of almost

desert land, and by a decided decrease in the relative quantity of humidity

in the atmosphere, with a resulting smaller number of springs and running

streams. Still, along the mountains, or on isolated mountain peaks, even

almost so far south as the Mexican boundary, we find enough of character-

istic Northern plants to suggest the inquiry as to whether the influences

of the Glacial Period may have extended so far south, and driven these plants

before it, as it did those of Labrador to the latitude of New Jersey and

Pennsylvania on the Eastern coast. For example, we find among the mount-

ains of Southern Arizona, Habenaria leucostacliys, Hdbenaria dilatata, Goodyera

Menziesii, Spiranthes Romanzoffiana, and Corallorhiza Macrcaif. All of these

* I assign Loma as the western limit only because it was the western limit of my exploration.

2 BOT 17
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are strikingly suggestive of a more northern birthplace. Besides this, there

are Veratrum album, Zygadenus glomus and Z. elegans, and Picea Engclmanni,

which tend further to raise the same point of inquiry. The presence along

the southern border of Arizona of that somewhat rare and localized fern,

Ophioglossum vulgatum, in our present state of knowledge, can only remind

us that there are still some points concerning the geographical distribution

of plants that arc unsettled ; the most probable conclusion, however, being

that (if we banish separate centres of creation for the same species) it has

at one time extended over almost our entire North American area. Its

present situation in Arizona (on a low hot plain) divorces it from any

necessary association with glacial agencies.

From Southern Colorado to the Zuiii Mountains in New Mexico, we

may in the main make the journey, and avoid any considerable mountain-

range. North, the "Spanish Mountains" of the older maps will be to the

east; and further south, to the west, the various spurs will culminate in the

Valles Mountains and the Nacimiento Range, whose highest peaks seldom,

if ever, reach an elevation greater than J 2,000 feet, while most of them are

much lower. Along the valley of the Rio Grande, the general altitude

ranges from about 7,700 feet to .
r>,026 feet at Albuquerque. This valley,

whilst much cut up by transverse canons and smaller streams, is in the

main an area of aridity. Along the streams, the ever-present cottonwood

will appear; the sandy or gravelly wastes be covered with the various

Artemisias, Nyctaginaceous and Chenopodiaceous plants; and the mesas

(or high tablelands) intervening between the streams will be covered with

a sparse growth of bunch-grass and grama. Representatives of the Cactacccb

will be found constantly.

Santa F6, just south of the mountains of the same name, is situated at

an altitude of 7,047 feet. The plain around is, except where watered by

the small stream from the mountain behind, barren in the extreme; not,

however, because the soil lacks the elements of fertility, for this it does not,

but because it needs an abundant supply of water.

So long ago as 1846, Mr. Fendler made large collections at this place,

and as the results are so well known it is hardly requisite to do more than

allude to the general outlines of the flora. The mountain-slopes back of
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the town of Santa Fe are covered with Abies concolor, Finns ponderosa, and

Pinus flexilis. Their summits, however, not reaching- above timber-line, are

destitute of the peculiarly alpine flora so characteristic of the Colorado

mountain-tops. Back of Santa Fc, the low hills also are abundantly covered

with the Pifion Pine and dwarf Juniperus Virginiana. The extremes of

heat and cold within a period of twenty-four hours, though still plainly

marked here, are not so decided as on the great American plains further

north, and this would appear to have something to do with the Cactacecc,

Chenopodiacea1
, and Nyetaginacece taking the place of the more hairy Astragali

we find there (to the north).

From Santa F4 we moved toward the Rio Grande, which we struck at

the Indian town of San Felipe. The intervening country was of the semi-

desert character, and furnished a scanty picking for the small bands of

cattle that roamed over it.

The valley of the Rio Grande, however dreary its appearance, gave

evidence of an abounding fertility where irrigation is possible ; I might

almost have said an inexhaustible fertility, for at some of the Indian farms

we could see where year after year they had raised fair crops without

either rotation in crop or any attempt at restoration to the soil of the ele-

ments of fertility they were so constantly removing. The combination of

lime, sand, and marl from the eroded country above and back probably

gave the explanation of continued success under such soil-impoverishing

farming. This belt, however, was at best a narrow one, for the immediate

hills were as usual covered with a growth of sage-brush and Atriplex. It

was interesting to note here, as elsewhere, the protective influence of vege-

tation on the face of the country. Facing- the mouths of the ravines, which

ran toward the river, were here and there elevated spots, whilst all around

evident traces of recent washes in the soil were apparent. The elevations

owed their existence to the growth of Atriplex and Artemisia, the roots of

which entangled, or rather retained the sandy soil about them. I have had

frequent occasion to note the same thing, especially in California. The com-

mon Ailantlms glandulosus, which has become so much of an "eye-sore" on

our Eastern coast, might almost certainly be introduced into that region as

a protection along the irrigating channels and elsewhere, where some such
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restraining force was required. It is known to be especially adapted to

this end, as is shown by actual trial on a large scale in an area further

north, but almost as dry. From Albuquerque across to Fort Wingate,

which is about one hundred miles and north of west, the face of the country

hardly improves. It is in the main a poorly watered, poorly timbered

region, with an altitude ranging between 5,100 feet and 7,000 feet, Here

and there a good spring occurs, or an occasional small stream puts in a

hesitating appearance—to rise to the surface, or sink below it, no one can

tell how often, before it strikes a larger main channel Until we reach

McArthy's ranch, west of Cuero, agriculture is out of the question. Small

bands of sheep may, and do find a living in the country adjacent the springs

and water-courses. From McArthy's ranch on to Wingate, the country

slowly improves, and in many places along the road, ground under culti-

vation testified to the capacity of the soil for production of the cereals.

The water is more or less alkaline, and some of the strongest springs are

notably so. In many of the spots (where in certain seasons the ground is

wet and then dries up), we found the usual saline efflorescences covering

the surface. Such places always had a more or less dense covering of the

so-called salt-grass of the West (Brizopyrum spicatum). This was eaten

by the burros, but neither horses nor mules could be induced to touch it,

except in instances of absolute want, and then it appeared to be not only

innutritious, but after a time absolutely hurtful.

The western slope of the Valley of the Rio Grande from the northern

end of the Black Mesa leads upward into an elevated region, the lower por-

tions of which are cut up into tableland, i. e. mesas, separated by almost

impassable canons. Over these mesas, grass in moderate quantity is found.

Gaining elevation, however, as one goes west, the surface of the country

changes ; at 7,000 feet, it becomes mountainous. The timbered ridges have

well watered and grassy valleys between them. This continues southward

as far as Nacimiento. Here a change comes over the landscape, and thence

south to San Mateo we have to all intents and purposes a desert country.

At San Mateo, this more western strip joins on to the somewhat improved

belt of country I have described as commencing at McArthy's ranch,

and the two proceed southward, gradually improving, until at about 7,000
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feet we meet the heavily timbered ridges of the Zuni Mountain Plateau.

Here the flora presents a marked change, Pinus ponderosa, Psendotsuga Dou-

fflasii, and Abies concolor, -with here and there a straggling Oak-tree, make up

the tree flora of the higher parts, whilst at lower levels the Pinon Pine and

the Western form of our Eastern Juniper appears. Damp ravines, swamps,

and running brooks give chance for the growth of grasses, Junci, and Cariccs.

Beautiful Pentstemons confer an unusual charm to the scenery, all the

greater because of the desert country we have passed through to reach

this range.

The main trend of this chain is from the present Fort Wingate toward

the southeast to a point to the west of and some thirty miles from Limita

on the Rio Grande at Ojo de la Rosa, where the outlying spurs join with

those of the Sierra del Datil coming in from the southwest. The triangle

of land thus enclosed is dry, but not always level. Mountain-chains of

short length run here and there ; water is only moderately plenty, and the

timberless character of even the more elevated parts is in strong contrast

with the description given by Lieut. C. C. Morrison of the Zufii Mountains:

"Following the axial line was a wide valley running nearly the entire

length of the range, abounding in the most beautiful glades with bunch-

grass 18 inches high, standing as thick as it could grow, here and there

rooted out in the damper places by red and white clover. The Zuni

Mountains are a low range, reaching in no place much over 9,000 feet."

From these mountains south we again enter a region more or less desei't in

its character, the only timber being the Pinon Pine and Junipems. Here

and there water may be found as at Zuni and Deer Spring and Cave

Spring. In the damper areas, luxuriant growths of sedges and the common

Mimulus luteus showed what the capacity of the soil was. In this area, an

occasional basin may be found in which corn, etc , can be raised without

irrigation. Such a one was observed just south of Zuni. The probable

explanation is that a sub-soil of clay retains the moisture which is drained

in from the higher grounds around, and the dry, sandy soil allows the seed

to be planted a foot deep to meet the ascending moisture without being

rutted in its somewhat prolonged struggle upward into sunlight. Some-

times for miles, as in a valley south of Deer Spring, the soil is actually a
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black bed of vegetable mould, on which a heavy sward is found. This

probably would indicate, as the appearance of the surrounding country

tends to confirm, that water may be had here at no great depth. Indeed, it

appeared as though part of the season this especial area might be rather

swampy.

From Zuni south, the country may be regarded as sloping toward the

Colorado Chiquito, and fairly merits the designation of "a dry rolling

country". Thence south it again ascends to the White Mountains of Ari-

zona, a densely timbered range, culminating in Mount Ord, 10,266 feet

high, and Mount Thomas, 11,496 feet high. The road to Camp Apache

crosses it at an elevation ofabout 7,400 feet; Willow Spring, somewhat lower,

gives an altitude of 7,195 feet. Here the scene was one of transcendent

floral wealth. The ordinary coniferous growth, to which we have already

alluded, mixed in about equal proportions with Qaercus undulata. The

Conifers towered up sometimes more than a hundred feet, but the Oaks were

seldom over 25 feet high, but branched out vigorously. The declivities of

this range are deeply cut by canons extending out from the centre like so

many radii of a great circle. The soil is largely made up from disintegra-

tion of volcanic rocks. The herbaceous vegetation was luxuriant beyond

anything elsewhere seen in Arizona, and here only was the striking Sisyrin-

cJiium Arizonicimi found. Frasera speciosa, Onosmodium Thurberi, and acres

of AquUegia chryscmtha, luxuriated on the hill-sides ; whilst in the cold spring-

water Claytonia Chamissonis, Ranuncidus hydrocJiaroides, and Hdbenaria leucos-

tachys were growing abundantly.

Though in Arizona, these mountains are deeply covered with snow

each winter, so much so as to practically serve as barriers, the dense

growth of timber seen on them is simply a portion (possibly the best por-

tion) of a belt extending from old Camp Tulerosa westward to Camp Verde,

a distance of about three hundred miles. It is known under the general

designation of the Black Mesa, or the Mogollon Mesa. It is really an island

of verdure raised up out of the more desert areas north and south of it. Its

average width is not great. " The Carboniferous strata predominate, but

the southern extension is covered by basaltic eruptions."*

* Loew, vol. iii, Wheeler's Report, p. 587.
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The following analysis of the soil is given by Dr. Oscar Loew, chemist

and mineralogist of the Survey, vol. iii, p. 587

:

Physical condition : color, dark : consistency, loose.
Per coiit.

Saud 42.20

Silt and clay 37.98

Hygroscopic moisture 10.97

Humus and chemically bound water 8.84

Chemical constituents

:

Per cent.

Potassa 0.015

Soda 1

„..,. > - traces
Lithia J

Magnesia 0.029

Lime , 0.153

Phosphoric acid 0.058

Oxide of iron )

Alumina C by diff 2.013

Sulphuric acid j

Total soluble in hydrochloric acid, water included 22.188

Insoluble quartz aud clay 77.812

The rock from which the above soil was derived is a red sandstone.

The San Francisco Mountains may be regarded as a northward exten-

sion of Mogollon Mesa, having the same average altitude (7,000 feet) and

the same dense timber-growth, with here and there fertile valleys and open

glades.

South of the Mogollon Mesa, the altitude of the country decreases

until at Camp Apache we are but 5,000 feet above tide-water, and in Tonto

Basin to the west of Camp Apache lower still, probably between 3,500 and

4,500 feet. The word basin correctly represents this canon cut and crossed

depression, of which we have yet so much to learn.

Crossing a series of mesa lands at an elevation of 6,000 to 7,000 feet,

we begin the descent to the parched, superheated valley of the Gila River.

A complete change comes over the flora. If verdure and superabundant

vitality were the expression of plant life on the timber clad Mogollon Mesa,

in the valley of the Gila, hardness of texture and contraction of form would

be characteristic of the flora. The attempt to make an analysis of one's
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feelings on being somewhat unexpectedly brought face to face with this

peculiar vegetation would be futile, as no point of comparison appears to

offer. The giant. Cereus occupies the hill-sides which have a southern and

southeastern exposure, towering up to a height of from 30 to 50 feet.

Fouquieria, with its leafless, wandlike trunk, and its tip of scarlet flowers,

Agave Pahneri and Parryi, and various species of Dasylirium, dry, rigid

skeletons of plants without the living green ; Canotia, a tree 20 feet high, a

foot in diameter, with green branches provided with stomata, but no leaves,

all go to complete this desolate floral landscape While the Mimosa, Acacice,

and Caliandm, rising to the dignity of trees or dwarfed to mere underbrush,

inhabit the less dry hillsides and ravines, but still by their small leaves

and hardened tissues show that they too have the impress of the dry, hot

air about them. What the vegetation and climate of this valley may once

have been we have now no means of certainly knowing. It is, however, in

the highest degree probable that the process of desiccation, which has long

been taking place in portions of New Mexico, is going on here. Along the

higher bluffs back from the river, and far away from any chance of irriga-

tion, one still sees the ruins of ancient pueblos, and in places traces of

agricultural operations.

Barren as the soil appears in its present dried condition, it has the

capacity for production of luxuriant crops of corn, barley, cabbage, onions,

potatoes, and watermelons where water can be furnished, as the garden at

old Fort Goodwin proves, and as the Mexican Pueblo Viejo, some twenty

miles further up the river, amply confirms.

Leaving here an altitude of less than 3,000 feet, we again begin the

ascent over a rolling country, and reach some twenty miles to the south an

altitude of 4,833 feet at New Camp Grant. North of this, Mount Graham

rises out of the plain, and attains an altitude of 10,357 feet. It is stated by

Mr. Gilbert* to be made up on its northeastern face of gneissic rocks and a

syenite, the great mass being probably metamorphic. As a single isolated

centre, it presented more novelties than any other spot visited by us. Picea

Engelmanni was found even so far south. I have elsewhere called attention

to the number of more northern forms that we obtained from near its summit.

"Vol. iii, r>09, Wheeler's Report.
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As might be expected, Pinus ponderosa was the prevailing tree, and attained
magnificent proportions. Skirting the flanks lower down, we found growing
abundantly the Madrono (Arbutus Memiesii, Pursh) and Manzanita (Arcto-
staphjlos tomentosa), but not here attaining a height greater than 10 or 12
feet. The Oaks do not range higher than 6,500 feet on the slope of this
mountain. The northern slope of Mount Graham has a barren aspect, the
timber apparently not reaching so low a level as on the southern side.
This may be due to the steeper declivities, as well as to the greater heat
radiated from the Gila Valley. In the more open woods, from 7,000 to
9,000 feet, bunch-grass grew most luxuriantly; and in the moister ravines
leading from the mountain clown to the plain, sedges grew in dense masses,
and furnished (current teaching to the contrary notwithstanding) a much-
prized food for- the stock ranging on the mountain. Whilst at Willow
Spring we found the Aquilegia chrysantlia growing abundantly in the open
and on somewhat dry ground, on Mount Graham it was hardly ever seen
away from the spray of a shaded mountain stream.

The Pinaleno Range, of which Mount Graham may be regarded as
the culmination, trends off' toward the southeast, becoming reduced more
and more as it nears Railroad Pass, a distance of about twenty miles from
Camp Grant. This pass serves to connect the Arivaypa Valley on the west
with the plains of San Simeon on the east. This flat, dry region has a
varying altitude of from 4,239 feet at Eureka Springs to 4,833 feet at Camp
Grant, and thence descending to 3,485 feet at Whitlock's Cienega.

Camp Bowie, situated in Apache Pass in the Chiricahua Range, which
may be regarded as on the southern border of the San Simeon Plains, 1ms
an altitude of 4,872 feet.

From Camp Grant to Camp Bowie, the route is over an exceedingly dry
region, the distance being about fifty miles, and water is to be found at
one point only, and here not with certainty. In the sandy arroyos were
found growing Baccharis sergilloides and B. cmrulescens. The local opinion
is that these plants will not grow where their roots cannot reach water.
There is no doubt that in many places where it grows, water may be had on
digging to a little depth. Tcssaria lorealis was also a common plant of the
region.
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On the limestone rocks near Camp Bowie were Cevallia sinuata and

Macrosiphonia brachysiphon, plants that we found to be by no means common.

The Artemisias no longer formed the predominant feature of the plains

landscape, as they had north of the Mogollon Mesa.

The immense stretch of plain from Camp Grant south, gradually be-

comes lower, until at Tucson it is but 2,400 feet above the sea. This plain

as far as the San Pedro—say thirty-five miles north of Tucson (though, as

1 >ef< >re stated, in the main dry)—is covered with a luxuriant growth of grasses

of nutritious character, wherever, as at Sulphur Spring, moisture is found in

sufficient quantity in the soil. The immediate slopes of the San Pedro

Vhlley are densely covered with Atriplex, Sarcobatus, Suceda, etc., while

the malarial cursed flats along the river produce heavy crops of the ordinary

cereal grains and garden vegetables. Thence to Tucson the country be-

comes more sandy, and even the Chenopodiacea give way largely to Larrea

and various species of Cadacece.

From Tucson south the plain again rises until at Tubac it is again at

least 3,000 feet, and east of the Santa Rita Mountains Old Camp Crit-

tenden stands at an elevation of 4,74!) feet. Here we leave the area of the

Colorado Eiver drainage, and enter another, sloping toward Mexico.

To generalize : we may say that from the Gila south almost to the

Sonora line (along our route of travel), the country may be regarded as a

plain with a gradual slope to the south, more or less barren and dry save

along the river-banks, and in the immediate vicinity of springs; Avith the

Pinaleno, Caliuro, Santa Catalina, and Chiricahua Ranges, and Dragoon

and Santa Rita Mountains rising above the general level to a height of from

6,000 to 10,400 feet, the middle altitudes or mesas shading off into plains

below and leading to mountain elevations above, with in neither case a

clear line of demarcation between.

Indeed, we may go a step further and consider the entire country from

South Park south to the Mexican line as a series of continental swells and

depressions, illustrating still this southward slope.
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Vortical Scale 1 inch to 5000 feet.

In the above profile, vertical proportions only are closely observed.

The southward slope is well made out. I have taken, so far as possible,

representative altitudes.

1. South Park, on Platte River, Colorado, altitude 9,000 feet. 2.

Trout Creek Divide, 9,350 feet (approximate"). 3. Granite on Arkansas

River, 8,8S3 feet. 4. Puncho Pass, 8,945 feet. 5. Saguache, on the head

of the Rio Grande, 7,7^3 feet. 6. Bacon Spring, near Fort Wingate, New

Mexico, 7,189 feet. 7. Fort Wingate, 6,982 feet. 8. Zufli Mountains, rather

a plateau than mountain-range, with an altitude of seldom, if ever, over

9,000 feet. 9. Zuni, on the head of Zuni River, 6,355 feet, 10. Willow

Spring, 7,195 feet. 11. Camp Apache, 5,000 feet. 12. Tanks south of

Camp Apache, 5,624 feet. 13. Gila River, 18 miles east of San Carlos,

2,7o9 feet. 14. Camp Grant, 4,833 feet. 15. Tucson, 2,400 feet (approx-

imate).

Of course, as a rule, along any given latitude there would be an

eastern or a western slope also, as this line is not far from the meridian

of the continental axis. An absolutely north and south line would give

somewhat different figures, but would nevertheless illustrate the same

truth.

Intimately connected with this slope of the continent to the south is

the geographical distribution of the forest growth. It appears that the one

factor of all others in the problem as to what shall be assigned as the lowest

limit of timber, is the lowest point on the plain to which sufficient moisture
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shall reach. Hence it does not surprise one to find the lowest limit of

Coniferous vegetation ranging somewhat in this manner as one goes south:

Feet.

South Park, Colorado 0,000

Saguache, Colorado (Pifion) 7,500

Santa ¥6, New Mexico (Pifion) 7,100

Fort Wingate, New Mexico (Pifion) 7,000

Mogollou Mesa, Arizona {Pinus ponderosa) 6,500

Mogollou Mesa, Arizona (Oak) 0,200

Camp Grant, Arizona (Oak) 5,000

Camp Grant, Arizona {Pinus ponderosa) 6,500

Camp Crittenden, Southern Arizona (Oak) 4,749

Camp Crittenden, Southern Arizona {Pinus ponderosa) 5,500

In other words, where the plain breaks up into a well-defined mountain

range or peak which is well watered, the timber begins just above the limit

of the plain.

The upper limit of forest growth, or, as it is called, " timber-line," is

less clearly defined. Dr. Engelmann has clearly pointed out, in "The Trans-

actions of the Saint Louis Academy of Science" for 1862, p. 129, that near

Denver it begins just at about the altitude it disappears in Alpine Europe;

in other words, that it ascends in our Rocky Mountain Range about as high

above the great plain out of which these mountains rise as it does on the

Alps above the ocean level : and the conclusion appears clear that this plain

receives the heat freely during the day, and its dry air allowing as ready a

radiation of it at night, it (the plain) becomes the furnace whose heat is to

carry the timber to so unusual an altitude.

Dr. Engelmann further notes that the popular opinion that this upper

limit is carried to greater altitudes as Ave go south is not correct The

following table may throw some further light upon his statements.

The upper limit of trees averages between

—

Latitude 40-11° north, 7 peaks 11, 132+

Latitude 39-40° north, 15 peaks 11, 636

Latitude 38-39° north, 6 peaks 11, 729

Latitude 37-38° north, 2 peaks 10, 625

Sau Francisco Mountains, 35-36°, latitude north 11, 547

Sierra Blanca, Arizona, 33-34°, latitude north . . 11, 100 !

!

" A portiou of the material lor tbis table I have obtained from Mr. Ganuett's admirable " Lint of

Elevations"—a paper of great labor and great value.
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The fact here is apparent that between 33-34° it is actually lower

than between 40-41°. Even though this be but a single isolated fact, the

evidence that there has been some crudeness of observation would be

further confirmed by the fact that the same table shows between latitudes

37-38° it reaches so low as 10,625 feet. One probable source of error in

the above table appears from some observations kindly furnished me by

Mr. Francis Klett. Thus, on Meadow Mountain (California), timber-line

on the northern side was 11,200 feet, and on the southern, 12,000 feet. A
difference of 800 feet, actually observed (on a mountain isolated from any

great radiating surface, and one of a knot of peaks) between northern and

southern slopes, should lead to more specific statements as to the circum-

stances under which observations are taken.

However, eliminating such exceptional cases as Sierra Blanca, Colorado,

10,410 feet, on the one hand, and La Plata Mountain, Colorado, 12,080

feet on the other, we may fairly infer these remaining thirty peaks were

evenly enough divided as to the exposure, etc., to give us an approximation

to the truth, and it would then even confirm Dr. Engelmann's statement that

there is little or no increase of altitude in timber-line toward the equator,

in our western hemisphere, south of the 41st parallel of north latitude.

As to the agricultural prospects of Arizona and New Mexico, we may

safely venture on two assertions : first, that in neither of these Territories

have we reached anything like the real possibilities of the soil and climate
;

second, that in both of them there will always (so long, at least, as the

present climate endures) be an enormous percentage of waste land so far as

raising crops are concerned ; of this, much may be made available for

grazing purposes, and the remainder will, from its want of water, always

be worthless.

The Valley of the Rio Grande, from Loma, in Colorado, south, may be

regarded as one continuous agricultural area, unpromising in appearance,

but rich in the elements of vegetable life. Throughout its entire length,

the cereals may be produced, and south of Santa Fe such fruits as grapes

and apricots yield an abundant crop. The ordinary garden vegetables do

well. This is, however, a mere strip, for the adjacent hills are at once

assigned to the division of sage-brush deserts. Like the Valley of the Nile,
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that of the Rio Grande receives its fertilizing in the frequent overflows to

which it is subject, and in the mud carried suspended in the water used for

irrigating. But unlike the Valley of the Nile, the overflow can hardly be

culled periodic. Dr. Oscar Loew has furnished the means of a comparison

in his table, vol. hi, page 578

:

Potassa

Soda

Lime

Carbonate of lime

Magnesia

Oxide of iron

Alumina

Silicic acid

Sulphate of lime

Phosphoric acid

Water and trace of organic matter

Rio Grande Mud.

I.784

O.795

I.7SI

5.190

0.1S1

70.010

Trace

0.092

5.012

99.705

Nile Mud.
(Analysis of Horner.)

0-473

°-533

1. 901

3-717

0.762

31.870

54-58S

0.245

Not determined.

5-701

99.818

The comparison shows, as Dr. Loew indicates, more potassa for the Rio

Grande mud, but less phosphoric acid, than the mud of the Nile, whilst

the Nile mud has a greater absorptive power for moisture than the Rio

Grande, because of its greater quantity of hydrated oxide of iron. Except

the enriching material thus conveyed, such long tilled lands as those of the

older Indian pueblos have had no other fertilizer. And this fact confirms

Dr. Loew's statement that the water is the all-sufficient source of supply.

In other localities, as the one he cites, three miles north of Silver City

(p. 579), he attributes the success in raising corn to a moist subsoil (water

being reached in 16 feet) and deep planting of the seed. But in Southern

Colorado, in the San Luis Valley, where water is reached at a much less

depth, irrigation is still found requisite.

The Valley of the Colorado Chiquito, though now hardly under the

domain of agriculture, might be expected to produce large crops of grain,

fruit, and vegetables when once water is furnished by irrigation.*

Indeed, at the foot of the Mogollon Mesa, and for some distance up the

' I allude here to the upper portion of this valley. I have no personal knowledge of its lower part.
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slopes, we may infer that the condensation of moisture by the higher peaks

might make it possible to avoid the necessity for irrigation. Timber is close

at hand.

Salt River Valley is known to produce well, but the fact of there

being no market for the crops has driven many of the settlers out.

The Gila Valley proper, though intensely hot, furnishes many in-

stances of good return for labor.

The San Pedro Valley has already thousands of acres under cultiva-

tion, and produces good crops of barley and corn.

The Sanoita Valley, on the southern border of the Territory, though it

has some land which may be irrigated and which is of surpassing fertility,

must be regarded as rather a grazing than a farming region. It is well

grassed, and has timber close at hand. This (as also the San Pedro) has

the unfortunate reputation of being most unhealthy regions. The fact,

however, is that the endemic diseases are such as give a low rate of mor-

tality, and may be readily prevented. It is fair to make the statement that

neither are now worse than were Indiana or Illinois a few years ago.

The region of the San Francisco Mountains is said by Dr. Loew to be

well watered, fertile, and suitable for farming homes. He adds : The " soil

is comparatively very rich in phosphoric acid, and therefore most excellent

for grain and corn ; for beans, peas, and lentils an addition of gypsum

would be an improvement, these requiring more sulphur."

It is now well proven that almost all the elements of plant life must

pass through the roots and thence ascend to the leaves to undergo elabora-

tion previous to the final acts of metastasis. Hence it follows that under the

dry air and high temperature, where water is given, the processes of plant

life must be very active, and that, (as in most of this region) where abund-

ant food is supplied, and of proper quality, either directly from the soil

or by the water used in irrigating, or by both, enormous returns may be

anticipated. Facts do not controvert the conclusion, as a comparison of

the yield, per acre, of cereals and of garden vegetables, between say

Kansas or Nebraska (or even an older, better tilled State), and some

portions of Arizona, New Mexico, or California, would show.

The indigenous grasses, though somewhat localized in their distribu-
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tion, and seldom forming a dense sward, are exceedingly nutritions, and stock

will make long marches having no other food. Among them we may espe-

cially allude to the various " bunch-grasses" of Colorado, i. e., Eriocoma,

Festuca, and Poa, and more notably still the Boutelouas of Southern Arizona,

where, without much distinction, all are called "grama".

I am here again indebted to the researches of Dr. Loew for the following

analyses of grasses. See Lieutenant Wheeler's Annual Report to the Chief

of Engineers, 1875, page 138.

Festuca ovina, from an altitude of 10,000 feet, on the Jemez Mount-

ains, New Mexico

:

Water 12.3

Ash 5.4

Fibre 30.2

Pat 1.5

Aqueous extract (of which 0.07 is sugar) 12.2

Sugar, formed ou digestion with dilute hydrochloric acid 10.8

Extracted by potassa, and loss 27.6

100.0

Boutelouaoligostachya, collected September 7 in the Abiquiu Mount-

ains, New Mexico, at an altitude of 7,500 feet:

Water 12.0

Ash 7.8

Fibre 24.4

Fat 2.4

Aqueous extract (0.08 sugar) 14.1

Sugar, formed on digestion with dilute hydrochloric acid 22.2

Extracted by dilute potassa, and loss 17.1

100.0

Bouteloua hirsuta, collected near Las Vegas, New Mexico, November

16, at an altitude of 6,500 feet; it was dead and dry, but without loss of

nutritive properties

:

Water 13.0

Ash C. 5

Fibre 19.1

Fat 2.

1

Aqueous extract (0.09 sugar) 1 3. 8

Sugar, formed ou digestion with dilute hydrochloric acid 2G. 3

Extracted by dilute potassa, and loss 19.

2

100.
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It may not be considered out of place to give some consideration to

the forestry of this and the Colorado region. The subject is now one of

growing interest, and it is not improbable will before long become a subject

for legislation.

The impression gained by a resident on the eastern side of our domain,

from what he sees, or has been taught of the region about him, is, that

North America, from ocean to ocean, is practically a timber area. True,

he has heard of the Western plains and prairies and deserts, but that these

treeless stretches are actually larger by far than the timber areas does not

occur to him, nor does it appear probable to him that in the near future

want of timber can become a serious drawback to our national prosperity.

This is one standpoint from which the subject may be considered.

Another is the influence of extensive forests upon the climate. Do they

increase the rainfall? or do they simply aid in obtaining better results with

less damage from what does fall I How far can we use them to reclaim

waste areas'? Will it pay?

From the following table we may see the proportionate area of wooded

to open land in our "West" that fairly comes within the scope of this report:

Territory or State.
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Gulf of Mexico without passing through a forest five miles in extent, or

large enough to be indicated on the map." Then, again: "The woodlands

of the East are separated from those of the West by a broad treeless plain

from six to fifteen degrees wide." It may be worth noting also that there

is in these States and Territories an absolute want of a hard wood like

our Eastern hickory, and almost no large growth of oak, such as ive find here.

The statement has been made that in the State of Texas there is an area

four times as large as the State of Pennsylvania, over which there is neither

a tree nor a shrub.* Making allowance for the extravagance of this asser-

tion, it is sufficient to indicate how wide are its treeless areas.

In view, then, of the acknowledged fact that in our older and more

densely populated States we have an impending dearth of timber, would

not a wise political economy endeavor to obviate such a result in our Western

regions 1 Tree destruction began with us as a necessity, but it has been

matured into an instinct. With the comparatively small quantity of timber

actually growing in the Western Territories, with the certainty of a demand

for an enormous quantity a? these regions are opened up, does it not appear

that some restriction should be imposed on the almost ruthless destruction of

the forests on the public domain 1 Take for example the Santa Rita Mountains

in Southern Arizona, from which probably all the available timber will be

removed before the real current of a steady and substantial immigration

shall have set into the neighboring Sanoita Valley. Or the instance fur-

nished by Kern County in California might be still more in point, as its

speedy settlement is sure. Yet, actually in advance of this, what timber there

is, is actually being swept away. Mr. John Muir's paper on the Post-Glacial

History of the Sequoia gigantea, in the Proceedings of the American Asso-

ciation for the Advancement of Science, 1876, page 252, puts the case very

strongly. He tells us that "one sawmill on the Kaweah cut over 2,000,000

feet of 'big tree' lumber last season" (1875), "and that in these milling

operations waste far exceeds use, for after the choice young manageable trees

on any given spot have been felled, the woods are fired to clear the ground

of limbs and refuse with reference to further operations, and of course most

of the seedlings and saplings are destroyed." Then, too, come the destruc-

* The entire area of Texas being less tbau six times tbat of Pennsylvania.
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tive fires purposely started to clear away the underbrush that the bands of

sheep may be more readily cared for and grazed.

It can hardly be out of place to contrast such a wilful waste with the

wise provision of the Swedish law (enacted prior to 1647), which compels

the "private owner to plant and protect from cattle two timber trees for every

one cat.'"

It may fairly become a question as to whether it would not be money
well invested if the general and state governments were to anticipate future

wants and plant extensive areas of our Western domain with hardy and

rapidly growing timber trees. It appears from the latest statistical infor-

mation available that already the States and Territories comprising our

domain are in the percentage of timber area to the entire surface actually

below Norway, Sweden, Russia, and Germany. In view of what we have

anticipated in the way of increased population, this is rather an alarming

statement.

Will tree planting succeed on our open Western lands 1 What trees

can be grown, and will they add to our material resources ? Here we can

only appeal to facts. We must premise by saying that to the young trees

planted, care and protection must be accorded. In other words, they must

be regarded as a crop to be protected from cattle and have the ground

prepared for their reception. This being granted, we may fairly expect

that over a large part of our domain we should have results something like

those furnished by Mr. Longstreth, forester to the Atchison, Topeka and

Santa Fe" Railroad. After three years' growing, the following percentage

of each survived and was growing well

:

Per cent.

Silver-maple, one year old when planted 50

Box-elder, one year old when planted GO

Honey locust, one year old when planted 95

Catalpa, one year old when planted 100

Ailanthus, one year old when planted 100

American elm, one year old when planted DO

The same authority furnishes many other statistics, but as they are

not founded on any longer experience, I omit all save those from the fourth

station in Kansas, at Spearville, 283 miles west of the eastern line of the

State. The elevation is 2,480 feet, and is high upland prairie, and known
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as Dry Ridge. He adds that the growth was slower, but that quite as

many of the trees lived. We may in many respects consider this a crucial

test. After three years' growth, the following percentages were alive and

thriving:
Per cent.

Silver-maple, one year old when planted 90

Box-elder, one year old when planted 80

Honey-locust, one year old when plan ted 100

Ailanthus, one year old when planted 100

Statistics from New Mexico and Arizona are meagre in the extreme.

There is no doubt, however, but that thousands of trees of the indigenous

cottonwoods, and of box-elder, Ailanthus, and China-tree, could be grown

along the irrigating ditches and in other moist places : enough to raise the

farmer in a few years beyond any immediate want for his most needed

woods, and to largely spare the drain on the pine forests that cover the

remoter mountains. It is in the highest degree probable that some of the

various Australian.trees, now being so successfully cultivated in California,

especially some of the Eucalyptus species, could be made to do well in the

warmer valleys of New Mexico and the warmer ones in Arizona where water

may be had. These trees, as rapid growers, and as making good lumber,

are of great value.

We must still regard the problem a mooted one as to whether or not

forests actually increase the rainfall of any region. The probabilities,

however, appear to be against the supposition that they do. There can be,

I think, no reasonable doubt but that they aid in obtaining greater benefits

from what does fall. I am aware of recent observations in France which

would appear to make even this doubtful, but I think the facts are so well

established here that they may be regarded as above suspicion. The

paper by Mr. Muir, already quoted, gives a striking illustration of this in

the case of the Sequoia gigantca, and other instances not less apt might be

furnished. Mr. Cooper, of Santa Barbara, has elaborated at some length a

plan for obtaining larger results in agriculture from the same quantity of

water by making the shade of the eucalyptus diminish the excessive evapo-

ration of the water. The details of this will be considered elsewhere.*

* It may be considered a question as to whether the water taken up by the roots would not equal

or exceed that saved from evaporation.
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Of course, the question as to how long we must wait for these trees to

develop into timber is another element of the problem, and this will vary

with the particular species of tree. In California, we might expect the blue

gum would in five years be large enough to use as fuel and as fencing, but

we could hardly expect it to have sufficient girth to answer most commer-

cial purposes inside of thirty years. Emerson, in his " Trees and Shrubs

Growing Naturally in the Forests of Massachusetts", instances a white pine

planted near Paris thirty years before, that had attained a diameter of 3

feet and was 80 feet high. Marsh, in "Man and Nature", p. 274, tells of

another that in thirty-six years had grown to 25 inches in diameter. The

Ailanthus, American elm, and chestnut may be given as illustrations of

rapid growth. Either of these would in thirty years produce good timber.

The Nevada and Utah districts have been so thoroughly elaborated by

Mr. Watson in Vol. V. of King's Reports, that no further statements con-

cerning them are requisite. There is also an able article by Dr. W. J.

Hoffman on the distribution of vegetation in portions of Nevada and Ari-

zona, in the American Naturalist for June, 1877. Dr. Hoffman's former

connection with this Survey, his opportunities for observation, and his zeal

in botany, confer a special value on his paper.

I am indebted to my friend Dr. George Martin, of West Chester, Pa

,

for the following important note :

Mean annual rainfall in Philadelphia for 43 years, i. e., from 1S25 to 1867,

inclusive 44.02 iuches.

Thus, mean for the first series, 21\ years, of this period 42.12 inches.

For the second series of the above period 45.86 inches.

Taken from Smithsonian Tables (May, 1872).

Mean annual rainfall in West Chester, Pa., for 18 years, i. e., from 1860 to

1877, inclusive 51.18 inches.

Thus, mean for the first series of 9 years of above period 50.16 iuches.

For the second series of same period 52.20 inches.

Taken from Register of Dr. Jesse C. Green.

All will admit that a large body of woodland has been cleared during these periods

in the vicinity of both these stations, and yet there has been an increase in precipitation.

It will not do to compare the observations taken at West Chester with those of

Philadelphia unless the whole series could be takerj, as the local influences and errors

of instruments have not been eliminated. Each, however, is complete and conclusive

in itself.
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CHAPTER III

NOTES ON ECONOMIC BOTANY.

Berber] s Aquifolium, Pursh. Oregon Grape.—According to Dr. En-

gelman, this is also called in Colorado, Mountain Grape, and the juice

when fermented makes, on the addition of sugar, a palatable and whole-

some wine.

Caulanthus crassicaulis, Watson. Wild Cabbage.—Sometimes used

as food, when a better substitute cannot be found.

Fremontia Californica, Torr. California Slippery Elm.—Though to-

tally unlike Eastern slippery elm in its botanical characteristics, the inner

bark develops large quantities of mucilage when wet ; in this respect sharing

the peculiar properties of some other members of the order. Used in Cali-

fornia to make poultices, etc.

Erodium cicutarium, L. Her. Alfilaria* Pin Clover, Pin Grass.—

A

valuable forage in California, Arizona, and New Mexico ; eagerly eaten by

the stock. Gay (Historia de Chile, Botanica, torn, prim p. 388) speaks of

both this and E. moschatum as among the best natural forage-plants of

Chili, and believes them to be indigenous. It is strange that little or noth-

ing is said concerning their value in this respect in European works. I can

only account for this, that on the more constantly green swards of the East

stock does not seize upon it with the same avidity that it does in a country

where it remains green after all else is dead, and grows where nothing else

will flourish.

Larrea Mexicana, Moricand. Creosote-bush.—Common from Western

Texas to Kern County, California, and southward into Mexico. Dr. Loew's

examination proves that " the reddish-brown exudate on the branches" will

yield a red coloring-matter showing all the reactions of cochineal.

" The alcoholic extract of the leaves on evaporation yields a greenish-

brown residue of a specific and somewhat disagreeable odor, more strongly

perceptible on boiling the extract with water. This residue is only to a

"Commonly spelled as above, bat the correct ortbograpby appears to be Alfilerillo.

41
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small extent soluble in water, and the solution has an acid reaction. It

yields a light yellow precipitate with acetate of lead. The part of the alco-

holic extract that is insoluble in water is easily soluble in alkalies. It also

dissolves in nitric acid at a moderate heat, whereby oxydation takes place.

On addition of water, a yellow, brittle mass is precipitated." The Mexi-

cans are said to use an infusion of the leaves for bathing in, in rheumatic

affections. See Vol. Ill, Wheeler's Reports, pp. 608-9.

Rhus diversiloba, T. & G. Poison Oak, Yeara.—Much like our poison

oak of the Eastern States. Common on the Pacific coast. For remedy see

Grindelia robusta.

Negundo aceroides, Moench. Box-Elder.—Bearing in mind the great

success of the experiments with this tree in Kansas and Nebraska, .and its

wide range over the more arid areas of our Southwest, it may be well to

remember it in further attempts at tree culture. Though hardly to be

considered as a valuable timber, it may fairly be reckoned on the shade

and fuel list, and fairly associated in this respect with the following:

Schinus molle, Linn., from Mexico and South America.—Now
grown in Southern California under the name of Pepper Tree and Chili

Pepper.

Prosopis juliflora, DC. Mesquit. Algaroba of the Mexicans.—Grows

from Southeastern California east to Texas, where it attains the tree size, and

forms dense thickets; extends south into South America. The gum exud-

ing from this tree closely resembles gum arabic in appearance and in its

properties, and may some day become an important article in trade. The

pods while.yet in pulpy condition are a valuable forage, eagerly eaten by

animals, and on which they actually thrive while making hard marches.

The beans contain thirty per cent, of grape-sugar. Dr. Loew asserts that

the Comanche Indians prepare an alcoholic beverage from them. As a

fuel it ranks with the hickory of the Eastern States, and the charcoal made

from it is said by Dr. Loew to be of the best quality for metallurgical and

smelting purposes. Besides this species, there is another, hardly less useful,

i. e., P. pubescens, Benth., the Screw-Bean, the pods of which are ground

into flour by the Indians. The wood of both species is of great value in

some of the arts.
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Oxytropis Lamberti,* Pursh, inColorado; and Astragalus Hornii and

Astragalus lentiginosus var. Fremontii, in California, are known as loco-

plants. The term loco, simply meaning foolish, is applied because of the pe-

culiar form of dementia induced in the animals that are in the habit of eating

the plant, In Arizona, I was told that Hosackia Purshiana produces effects

similar to the above plants, but I have no certain knowledge concerning it.

Whether the animals (horses chiefly) begin to eat the plant from neces-

sity (which is not likely) or from choice, I am unable to say. Certain it is,

however, that once commenced, they continue it, passing through temporary

intoxication to a complete nervous and muscular wreck in the later stages,

when it has developed into a fully marked disease, which terminates in

death from starvation or inability to digest a more nourishing food. The

animal toward the last becomes stupid or wild, or even vicious, or again

acting as though attacked with "blind staggers".

Dr. Horatio Wood, jr., has recently brought to light (Phila. Med.

Times, vol. vii, p. 510) a new alkaloid in Sojahora speciosa, Benth. This

he names sophoria. In its action it resembles Calabar bean. This alkaloid

is a spinal sedative, producing death through the respiration. One-twentieth

of a grain of an impure specimen of this alkaloid produced a profound

sleep, lasting many hours, in a half-grown cat. Mr. Bellinger, of Texas,

states that the Indians near San Antonio use it as an intoxicant, half a bean

producing "delirious exhilaration followed by a sleep which lasts two or

three days"; and it is asserted that a whole bean would kill a man.

Mr. Lemmon has noted Astragalus Mortoni "as a deadly sheep poison"

in California. See Brewer & Watson, Bot, Cal., vol. i, p. 155.

This order (Leguminosce) was, until lately, regarded as on the whole

rather innocuous, but recent discoveries have brought to light quite a num-

ber of plants of bad repute.

Cercocarpus ledifolius, Nutt. Mountain Mahogany.—Growing in

the mountains of California to be a tree twenty feet or more high. The

wood when dry is dark-colored and excessively hard. It may yet be made

available in the arts, as the wood takes a beautiful polish.

*Tlie alcoholic extract of Ibis plant failed, when hypodermically injected by Dr. H. C. Wood, to

produce poisonous symptoms in the lower animals. He heuco concludes it is a mistake to regard it as

one of the " loco plants ".
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Eucalyptus globulus, Labill. Australian Blue Gum.—Now planted by

thousands in Southern California. This tree is of very rapid growth, and

makes withal a solid, close-grained, enduring timber. Mr. Cooper, of Santa

Barbara, estimates the gain in growing this to be greater than that derived

from the cereals. As to its value from a medicinal standpoint, I am free

to say it has in every instance disappointed me in its anti-periodic effects,

I do not regard it (though I have used it heroically) as in any sense the

peer of the preparations derived from cinchona. It is, however, not im-

probable that the enormous evaporation from the surfaces of the leaves and

young shoots may be a means of improving the sanitary condition of a

moist, boggy, ague-cursed area, when the trees are planted in masses, but

the idea that any mere cordon of trees around a home would protect it

appears improbable, not to say preposterous. However, I am bound to

say we are yet without sufficient data on which to base an absolute con-

clusion. In such regions as the Sanoita Valley, Cienega, or San Pedro in

Southern Arizona, it would doubtless flourish, and a few years hence be of

immense value as a timber tree. The Southern Rio Grande Valley offers

another suitable spot for its introduction. While this species will not

endure cold weather, it is to be remembered that there are others of the

genus that are hardier and almost as valuable as timber. These would

probably be well worth a trial in Arizona and New Mexico.

Mentzelia albicaulis, Dougl.—The Indians in Southeastern California

pound up the seeds of this, making thus one of their forms of pinoli. Some-

times also used by them in a kind of cake.

Cucurbita perennis, Gray. Chili Cojote, and Calabazilla in Southern

California.—Brewer & Watson assert, in Fl. Cal.p. 239, "that the pulp of the

green fruit is used with soap to remove stains from clothing, and that the

macerated root is used as a remedy for piles, and the seeds are eaten by the

Indians."

Cymopteeis Fendleei, Gray. Chimaja of New Mexico.—This plant

emits, when in decoction, a peculiarly strong and pleasant odor, not unlike C.

anisatus, which it closely resembles. The residents in and about Santa Fe* are

in the habit of using this as the chief ingredient, after whisky, to form a warm-

ing, stomachic "bitters", which is immensely popular, as anything is likely
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to be which improves in any way the whisky of the region. A less objec-

tionable use is made of it by using it as a stuffing in a leg of roast mutton,

the whole mass of which it permeates with its pleasant flavor. It is not

unlikely that ere long this plant will be made the basis of another quack

constitutional invigorator. There is probably no doubt of its being a good

carminative, and it may also prove to a certain extent tonic.

Osha.—This root, so well known in and around Santa Yd, is derived

from an unknown plant, probably a Peucedanum. Dr. Herman Haupt, jr.,

has furnished a careful analysis of the root in the Am. Jour. Pharm. Aug.

1, 1873, p. 347, in which he concludes that his results indicate the presence

of "an acid not identical with angelic acid; it appears to be a new acid

hitherto unknown, and to deserve to be distinguished by the name of Oshaic

acid. From 1 00 grains of the air-dried root 8 grains of ashes were obtained,

containing iron, aluminum, sodium, and potassium." It is probably this

plant to which Dr. Loew alludes, under name of Angelica, in Vol. Ill,

Wheeler's Reports, p. 608. It is alleged to have tonic properties. Better

specimens are desirable, as it is altogether probable the plant is an old,

well-known species. It may have remedial powers that will stand

investigation.

According to Messrs. Brewer and Watson, in Flora of California, the

roots of Carum Gairdneri and C. Kelloggii are a prominent article of food

among the California Indians, as are also the roots of most of the species of

Cymopterus and Peucedanum.

Eupatorium Berlandieri, DC.—A specimen of this was handed me at

the Chiricahua Agency in Southern Arizona, and the statement made that the

Apache Indians there were in the habit of using it as a substitute for tobacco.

At first I was disposed to accept the statement cum grano sails, but have

since discovered that other species are elsewhere used in a like manner. On

trial, I find the smoke devoid of any marked flavor, but rather acrid when

passed through the nostrils. It also appears to have some more marked prop-

erty in a very slight degree, as indicated by a gentle nervous tremor induced

in smoking. The dry leaves when rubbed in the hand emit faintly a rather

resinous odor. There is no doubt but that it would be quite as pleasant and

satisfactory as much of the drugged, cheap tobacco now on the market.



46 BOTANY.

Grindelia robusta, Nutt. Gum Plant of California.—This plant has

recently come into notice as a remedy in poisoning from Mines diversiloba

(Poison Oak of California). So far as I know, it has not been tested on our

Eastern poison oak, which is another species, and for which the fluid extract

of Serpentaria, as advised by Dr. Henry Hartshorne, acts almost as a

specific, when applied locally. The resinous exudation on the leaves of

the Grindelia is applied in California, or it has been used in the form of a

tincture. Concerning the wide range of usefulness anticipated in medicine

for Grindelia, I am in the highest degree skeptical.

Bigelovia veneta, Gray. "Damiana" in Northern Mexico.—The plant

is found just outside our borders, and may reach within our domain. I intro-

duce it here because it is so closely related to B. Menziesii, which extends

abundantly from San Diego to Arizona, and as far north as Utah, as to be

by some regarded as identical. Concerning Damiana, or, as it is often

called, Yerba anti-rheumatica, we have of late heard much in medical jour-

nals as an aphrodisiac. There are a number of other claimants for the

name Damiana. Of this one, I am free to confess I consider it utterly

worthless as a remedial agent. The resinous exudation on it somewhat

resembles that found on Grindelia robusta, and was probably the means of

attracting attention to it.

Pedis angustifolia and P. papposa appear to have been generally noticed

because of their peculiar odor of lemons. Indeed, Dr. Loew suggests that

in the former this might be turned to commercial account.

Artemisia.—Several Western species have been reputed as of use in

ague and mountain fever by the prospectors of the West. They are used

in decoction. I am not prepared to vouch for their efficacy, however. Some

species are said to "owe to their aroma and bitterness decidedly stimulating

properties." See Le Maout and Decaisne, English edition, p. 505. The

current ideas concerning some of our Eastern species would go for some-

thing in confirming the estimate placed on the Western ones.

Asclepias leucophylla, Engelm
, var. obtusa, Gray. "Milkweed."—Has

about Fort Tejon, California, the reputation of "locoing'' the sheep. How
well merited this is I am unable to say.

Eriodictyon.—In California I believe the name "Yerba santa" is used
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for both E. tomentosum and glutinosum of Bentham. An infusion of the leaves

in whisky or other alcoholic liquor is reckoned almost a panacea by the

native population. Precise clinical trial is yet needed to determine its true

value.

Eritkichium fulvum, A. DC—I have received from my friend Mr.

William L. Kennedy, of Fort Tejon, California, abundant specimens of this

plant, collected in white paper, which it bad stained completely with a bright

orange-red color. Mr. Kennedy accompanied the specimens with the re-

mark that "the fresh root and leaves are used by the squaws to paint their

faces, and that the color is not inferior to the finest rouge." From the

abundance of the juice, as manifested by the stained paper in which I re-

ceived the plants, I infer that the plant might be turned to some commercial
account. The coloring matter is not confined to this species.

Cuscuta racemosa, Mart. Alfalfa Dodder.—Coming from Chili, and in-

troduced thence into Europe; as early as 1874 was discovered in California,

and means indicated then for its destruction by Professor Thurber in the

American Agriculturist. Since then it has been doing extensive damage to

the Alfalfa crop, as we hear from Dr. Engelmann in the Botanical Gazette

for January, 1877, p. G9. An immunity from this pest would be cheaply

purchased by early and frequent examination of the Alfalfa fields and the

destruction of the plants infected before seeds can be matured, as advised by
Dr. Engelmann. It is also worthy of consideration as to whether it would
not be as well to prevent importation of Alfalfa from Chili, or, what is the

same thing, lucerne from Europe, in view of the likelihood of introducing

still further this unwelcome intruder from places where it has been so

thoroughly established *

Nicotiana.—Various of the indigenous species of tobacco appear to

"Cuscuta kacemosa—In the January number of the Gazette, Dr. Engelmann gave a warning to
the farmers who wished to cultivate the Alfalfa, or California clover, to beware of the dodder, Cuscuta
racemosa, which had always accompanied it in Europe and California. The warning was sent through-
out this region, to the county papers, but in spite of it all, seed-agents bave succeeded in running in a great
deal of Alfalfa seed. As a consequence, a short time ago, after the clover had started well, I began to
receive specimens of the plant encircled by a " troublesome little vine", and everybody wanted to know
what it was. It was the genuine Cuscuta racemosa iu good flower and frnit, and it has come up in every
Alfalfa field in this county. The agricultural editors of several widely circulated papers are recommend-
ing it, and doing what they can to bring this annoying parasite into our fields.-J. M. Coulter, Bot. Gaz.
vol, 2, p. 136.
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have been used by the native population past and present. Among them,

however, is one of some interest from an archaeological standpoint, N. Cleve-

land^ Gray, Syn. Fl, vol. ii, part 1, p. 242. This small and small-flowered spe-

cies was found by me only in association with the shell heaps which occur

so abundantly on the coast of Southern and Central California. Perhaps

of all the remains of extinct races so richly furnished by that region, none

were so common as the pipes, usually made of stone resembling serpentine,

and in shape, as Dr. Yarrow has aptly remarked, like a cigar-holder. These

pipes were seldom less than 6 inches long, and 1 \ inches in diameter at the

larger end, and often much exceeded these measurements. The wing-bone

of a pelican, cut to say 2 inches in length, was glued with the inevitable

asphaltum into the smaller end as a mouth-piece. Uncomfortable as pipes

of this size must have been in use, there is no doubt that they were much

used, and there is hardly any doubt in my mind that the above named

species of tobacco was the standard supply for them. I can only say, from

some experience, that it is excessively strong.

Salvia Columbarice, Benth., is the Chia of Southern and Central Cali-

fornia. I abstract the following brief account I have given of it from the

Botanical Bulletin:

" During the summer of 1875 my attention was called, while in South-

ern California, to a mealy preparation in popular use among the Indians,

Mexicans, and prospectors. On inquiry, I found it was called 'Chia.' Fur-

ther examination proved that it was furnished by the seeds of Salvia Colum-

barice, Benth. The seeds are collected, roasted, and ground, in the native

way, between two stones. This puts it in the condition in which I first

saw it. It is used as a food by mixing it with water and enough sugar to

suit the taste. It soon develops into a copious mucilaginous mass, several

times the original bulk. The taste is somewhat suggestive of linseed meal.

One soon acquires a fondness for it, and eats it rather in the way of a

luxury than with any reference to the fact that it is exceedingly nutritious

besides. It is in great demand among the knowing ones who have a desert

to cross, or who expect to encounter a scarcity of water, and what there is,

of bad quality. By preparing it so thin that it can be used as a drink, it

seems to assuage thirst, to improve the taste of the water, and, in addition,
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to lessen the quantity of water taken, which in hot countries is often so

excessive as to produce serious illness. As a remedy it is invaluable, from
its demulcent properties, in cases of gastrointestinal disorders. It also

holds a place among domestic remedies, for the same purpose that flaxseed

occasionally does with us, i, c, a grain of the seed is placed in the eye
(where it gives no pain) to form a mucilage by means of which a foreign

body may be removed from the organ. I have found it of great service as

a poultice. As a matter of archaeological interest, it may be noted, that

quantities of this seed were found buried in graves several hundred years
old. This proves that the use of the seed reaches back into the remote
past. Indeed, I find several allusions to the name Chia in the second vol-

ume of Bancroft's great work on the 'Native Races of the Pacific -States,'

pp. 232, 280, 347, 360. Chianpinoli appears to have been made by the

so-called Aztec races from corn which was roasted and ground as the Chia
was. Chia was, among the Nahua races of Ancient Mexico, as regularly

cultivated as corn, and often used in connection with it. Indeed, it was
one of the many kinds of meal in constant use, and which appear to have
gone then, as now, under the generic name of pinoli."

Abronia fragrans, Nutt.—The delicious perfume of the flowers of this

plant suggests the inquiry as to whether it could not be utilized as a toilet

adjunct. Specimen number 127 of the New Mexican collection, when taken
at Agua Azule, was fairly loading the air with its matchless fragrance.

Eurotia lanata, Moq " White Sage," "Winter Fat."—Widely diffused

through our Western Territories, and held in great repute as a winter forage;

stock feeding on it actually gaining flesh when living on this plant, so un-
promising in its appearance. It is noteworthy that most animals do not at

first eat it from choice. Of this we had the strongest evidence furnished

by mules taken from Missouri to Colorado. They would not touch it The
Utah band, however, eagerly devoured it. Said by Mr. Watson to impart

a disagreeable flavor to the meat of cattle fed upon it, and also asserted

by the same authority to be used as a remedy in intermittents.

Anemiopsis* California, Hookr "Yerba de Mansa."—-This plant, ifwe
•Spelled Anemopsis in Bot. Beech, p. 390: Anemiopsis in DC. Prod. vol. lfi, pars 1, p. 237; where

also in the index, as a footnote, the following occurs: " Anemopsis in Hook, et Arn. [Bot. Beech. I. c.J,
Bed rectius, ex Anemia, Anemiopsis tit scripsit Endlicber;"

•1 BOT
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may at all credit popular report, is well worthy of further investigation as a

remedial agent. Unfortunately I have mislaid my notes, and can say now

nothing more definite than that it is regarded as a diuretic, and is largely

used in baths for rheumatic affections. It is rather unsafe to venture an

opinion on its mere appearance; but, if I were to do so, I should say it

Mould probably drop into that somewhat vague class of remedies known

to physicians as alteratives.

Euphorbia.—The various prostrate species of this genus have, in the

Southwest, a popular reputation as a remedy in bite of rattlesnakes, taran-

tulas, etc; and, to meet the demand for it, a tincture is kept on hand in the

shops. In absence of this (on the authority of Dr. George Thurber), the

fresh leaves bruised, or the dry ones steeped in wine, are applied to the

wound. These plants are there known as "Yerba de la Golondrina". While

not wishing to cast discredit upon the remedy applied in this way (and that

too after the venom has usiially been taken into the general circulation), I

can only say it is hard to understand how it could be of any service.

Ephedra antisyphilitica, C. A. Meyer. "Canutillo," u Tepopote"

"Whorehouse Tea."—The names, scientific and popular, might be regarded

as sufficiently indicative of the alleged properties of the plant. The stems of

the plant are largely used in decoction as a remedy in gonorrhoea. Precise

clinical results are wanting to determine its real value. However, by com-

mon consent among the populace, and so far as I can learn from medical men

of the region, it is of real service. Its close botanical relationship to the

balsam-producing Coniferce would appear to suggest that this too must con-

tain a like product. This, however, is not confirmed by the careful analysis

of Dr. Loew (Vol. Ill, Wheeler's Reports, pp. 611 and 612). The above-

ground portion is there shown to yield an aqueous extract of "acid reaction,

and an astringent taste, resembling that of tannin." No body resembling an

organic base or alkaloid was found The filtrate of the aqueous solution

proved the presence of tannin and tartaric acid. Pectin was also shown to

be in the filtrate by the "jelly-like precipitate produced by the addition of

alcohol." The tannin belongs to the glucosid group, furnishing sugar on

treatment with acid and various other compounds, and, upon dry distillation,

pvrogallic and carbonic acids. This tannin splits up into sugar '"and a red
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amorphous powder." The powder Dr. Loew considers quite a distinct body,

which lie names ephedrin, and to this he attributes (and probably correctly)

its remedial properties. So concurrent is the testimony in favor of this

plant that it is well worthy of a fair trial in hospital practice.

Populus tremuloides, Michx. American Aspen.—Dr. Loew reports the

bark of this tree to be used by the Indians in intermittent fever. It has

long been more or less of a domestic remedy, and, indeed, of a certain class

of practitioners, for this disease. It is not a little remarkable, however, that

it should also be used by the Indians, and we can only account for the fact

that it does possess some remedial power in this direction, which a "hit or

miss" empiricism has led them to discover. Dr. Loew's analysis of the

bark yields salicin and populin. The former was long ago in common use

in intermittents. It is therefore probably slightly anti-periodic as well as

tonic in its action.

Agave Palmeri and A. Parryi. "3£escal."—The admirable papers of

Dr. Engelmann on this and on Yucca leave little for any one else to add. In

hopes, however, of somewhat enlarging the circulation of what he and Dr.

Loew have already brought out, I incorporate the leading facts here:

"The subterranean trunk of most (or all?) the Agaves contains, like

that of Yuccas and many other plants of these families, a great deal of

mucilage, which, mixed with water, has detergent properties to a consider-

able degree; these 'roots' and the whole plants thus used are known to the

Mexicans by the name of 'Amole'."

—

Engelmann, I. c.

The leaves of all or nearly all the species abound in a coarse fibre,

which has been utilized by the native population in making a cheap cordage.

Mescal whisky is prepared by distillation from the juice which has been

collected in the cavity formed by removal of the just starting flower-stem

and the inner leaves. The quantity yielded is almost fabulous. This

whisky contains a large percentage of alcohol, and it is said that it is im-

possible to adulterate it so that the adulteration cannot at once be detected

in the taste. Hence it is hardly surprising that those who are "advised to

take stimulants" take so kindty to "Mescal". Fresh from the still, it is even

hotter than corn whisky equally new.

The unopened interior leaves forming a sort of head are taken by the
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Indians, roasted several hours (without direct access of air?), and then eaten.

The first effect is that of a laxative on those not accustomed to the food.

Dr. Loew's analysis of the dried, uncooked young leaves revealed the fact

that there was no starch present, not even a trace. Yet the sweet taste of

the roasted Mescal was enough alone to suggest the presence of sugar. He

discovered that exposure to heat alone, will cause it to yield grape-sugar

in abundance. This also took place on application of cold water, and he

remarks that it appeared impossible to separate the suspected new substance

he had to deal with from the cellular tissue without simultaneous formation

of grape-sugar. Further examination proved he had to do with a com-

pound body, a glucosid and citric acid. This he names citro-glucosid. It

differs from this class of bodies in this, that water alone can separate it into

grape-sugar and citric acid ; the compound never before having been

found in nature or made in a laboratory. The flowering stalk when green

is much resorted to by Indians and travellers to alleviate the suffering

caused by the parched mouth; they take a section of the stem, say a foot

long, and suck out the saccharine fluid, and afterward chew the interior

pith or pulp. When dried, the stems are used to form covering for houses,

before the mud is thrown on, which is to complete the roof.

In connection with what has been said of the strong fibre of Agave,

it might be appropriate to mention that the Dasylirium, or Bear's Grass,

of which there are several species in this same region, also produces more

or less fibi'e that may yet be utilized.

Yucca baccata, Torr., along with other species of the same genus, is,

like Agave, also known to the Mexicans as Amole, and the root used by them

in washing. Dr. Loew has recently furnished an analysis of the root (Vol.

Ill, p. 609, Wheeler's Reports), and finds the pith produced on agitating the

pounded root in water is due to saponin. Of course, its marked detergent

properties depend on this. The leaves of this also furnish a coarse fibre.
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CHAPTER IY.

CATALOGUE.

EXOGENS.
RANUNCULACEiE.*

Clematis Douglasii, Hook.—Clear Creek, Colorado. (92.)

Clematis ligusticifolia, Nutt.—Nevada, Utah, Arizona, and (80)

from Colorado. The number 498 from Camp Bowie, Ariz., is var. Cali-

fornica, Watson (Fl. Cal. I, p. 3), characterized by leaves being- "silky-

tomentose beneath and often small".

Clematis Drummondii, T. & G.—Dioecious, "silky villous beneath,

sparingly hirsute on the upper surface " (in my specimens from Cienega,

Ariz., No 567, both surfaces are smoothish), leaflets ovate, deeply and

acutely 3-lobed, sepals 4, lanceolate-oblong, carpels quite villous, with long

and plumose styles, stem slender, grooved, and altogether much more grace-

ful than G. ligusticifolia.

Clematis alpina, Mill., var Ochotensis, Gray.—Subalpine ridges

among timber, at 10,500 to 11,500 feet altitude. (91.)

Thalictrum alpinum, L.—South Park, Colorado. At 10,000 feet.

Typical specimens large. (94.)

TnALiCTRUM Fendleri, Engelm.—Nevada, Arizona, Utah, Colorado in

South Park at 10,000 feet altitude. (144 and 280.)

Anemone multifioa, DC.—South Park, Colorado, at 9,000 to 11,000

feet altitude. (105 and 108.)

Anemone patens, L., var. Nuttalliana, Gray.—Mountains of Colorado,

at 6,000 to 10,500 feet altitude. (107.)

Anemone narcissiflora, L.—Six inches to a foot high, from a fibrous

* Signs used : The. degree (°) indicates feet. The minute (') indicates inches. The second (")

indicates lines, i. e. -fa of an inch. The hyphen means, to, i. e. G-12' is 6 to 12 inches. The figures in

parentheses are numbers under which the specimens were distributed.
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tufted root; petioles 1-4 inches long, leaves 3-5 parted, each segment

lanceolate-cuneate and trifid ; involucre sessile, its leaflets 3-5 cleft ; car-

pels tailless, compressed, oval, and glabrous. Entire plant more or less

densely covered with gray hairs ; flowers white. Found in America most

commonly from Canada north, but growing in Colorado on alpine summits,

where, according to Mr. J. M. Coulter, it has been found at an elevation of

13,500 feet. (102 a.)

Anemone cylindrica, Gray.—Willow Springs, Ariz. ; rare there and

probably by some accident introduced. (247.)

Myosurus minimus, L—Colorado; altitude, 8,000 feet and upwards;

specimens much dwarfed. (1G9.)

Ranunculus aquatilis, L., var. stagnatilis, DC.—Denver. Flowers

almost as large as B. Purshii, Richardson, var. trichophyUus, Chaix. Twin

Lakes, Colo., at 9,500 feet altitude. (113 and 115.)

Ranunculus Flammula, L., var. reptans, Gray.—Colorado. (172

and 173.)

Ranunculus hydrocharoides, Gray. (PI. Thurb. p. i06.)—Glabrous

throughout, flowering branches erect, numerous stolons branching off in all

directions and rooting; lower leaves heart-shaped, and entire, or nearly so;

petioles 2-3' long, expanding- and sheathing at the base ; upper leaves

lanceolate
;
peduncles about as long as the upper leaves, from opposite the

axils of which they arise ; sepals round, petals 3", tapering into a claw,

which has a conspicuous gland below a small sinus
; stamens about 25

;

carpels 15-20, forming a head 2—3" in diameter. Willow Springs, Ariz.,

growing in water at a temperature of 50° Fahr. at an elevation of 7,202

feet. A most interesting species, which I believe has not hitherto been

taken so far north. (217.)

Ranunculus Cymbalaria, Pursh.—In Colorado grows everywhere in

low moist ground, evincing, however, a marked choice for alkaline soils, but

still flourishing in the freshest of snow water; altitude, 5,000 to 10,000 feet.

From Saguache, in the San Luis Valley, we have a form with an erect,

stout scape, bearing three or four flowers, having thicker and larger leaves,

and manifesting little or no tendency to produce stolons.

At Santa Ft', N. Mex., I collected it (10) at what I presume is the
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identical location from which Fendler obtained his plant, published by Dr.

Gray in PI. Fendl. p. 4, as B. tridentatus, H. B. K., and this I take to be
the same form as that above alluded to from San Luis Valley. In addition

to the difference noted by Dr. Gray in PI. Fendl., I find the beaks of the

achenia are in my specimens more tapering than in typical B. Cymbalaria.

Collected also in California, Eastern Arizona, and Utah. (Colorado. 1 01.)

Ranunculus Andersoni, Gray.—Belmont, Nev. (Plate i, vol. v, King's

Report.)

Ranunculus adoneus, Gray. (Enumeration of Plants, Parry, Hall, and
Harbour.)—"Low, sparsely villous, becoming with age glabrous ; root fasci-

culately fibrous
; branching from base, with one to three leaves above, either

erect, simple, and one-flowered, or fleshy, decumbent, and with two or

more flowers
;
leaves twice pedately parted, segments narrowly linear, peti-

oles at base with dilated scarious margins
;
peduncle short ; corolla golden-

yellow; conspicuous petals flabelliform, twice as long as the hairy, oval

sepals
; scale at base adnate, small."* Usually a strictly alpine plant. My

specimens, however, were obtained as low as 6,000 feet above the sea-level.

Ranunculus glaberrimus, Hook. (Flor. Bor.-Am. tab. v.)—Leaves
rather lanceolate than ovate.

Ranunculus affinis, R. Br, var. cardiophyllus, Gray. B. cardi-

ophyllus, Hook (Fl. Bor.-Am. tab. v.)—Colorado, at an elevation of 8,000
to 9,000 feet. (121 and 170.) Willow Springs, Ariz., at 7,202 feet altitude.

Also collected by Dr. Loew in Western New Mexico.

Ranunculus sceleratus, L.—Cauline leaves, with a manifest tendency
to division of the lobes

; otherwise like an Eastern form. Colorado. (99,

110, 111, 116.)

Ranunculus Purshii, Richardson.—Among my specimens are a large

number with petals trifid and the scales distinctly three-lobed. Twin
Lakes, Colo , at an elevation of 9,500 feet. (117.)

Ranunculus hyperboreus, Rottb., var. natans, C. A. Meyer.—Stem
weak, diffusely branched, glabrous, rooting from the nodes, creeping ; leaves

petioled, palmately 3-5-cleft, 3-5" wide, lobes ovate, obtuse, petioles

6-12"; peduncles naked, 6-12", often reflexed ; sepals yellow, ovate, or

* When, as frequently occurs, I bave been obliged to quote a specific description, it is from some
imperfection in my own specimens.
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oblong-

,
1-2"; carpels forming a compact, globose bead, style very short or

wanting. 'Twin Lakes, Colo. ; altitude, 9,500 feet. (100.)

Ranunculus macranthus, Scbeele.— Usually regarded as a mere

variety of JR. repens, L. ; but I am satisfied from Mr. Watson's showing that

it is distinct, as the greater villosity, the fewer stolons, the distinctly peti-

olulate leaflets, the more strictly reflexed sepals, tbe large flowers, and the

long beaks to the carpels all indicate. Willow Springs, Ariz. ; altitude,

7,202 feet.

Ranunculus kecurvatus, Poir.—Style not conspicuously recurved,

but in degree of bairiness, compressed achenia, relative size of sepals and

petals, shape and dentition of scale, markedly corresponding with descrip-

tion given by T. & G Colorado. (162.)

Caltha leptosepala, DC.—A common and characteristic plant in our

Colorado collection ; 8,000 to 12,000 feet above the sea. (109.)

Trollius laxus, Salisb., var. albiflorus, Gray.—One of the most

conspicuous early bloomers in alpine swamps, where, when found, it is

quite abundant. Associated with the preceding plant. (102.)

Aquilegia Canadensis, L.—Arizona, lava rocks south of Camp Apache.

Leaves smaller than our Eastern form. (268.) Western New Mexico, at

high altitude, depauperate specimens. Coll. Loew. (164 and 167.) Utah.

Aquilegia Formosa, Fisch.— " Distinguishable from the last by its

elongated sepals nearly or quite equalling the spurs, and by its stouter

habit, growing only on stream banks in the mountains and flowering from

July to September. Nevada and Utah ; ranging from the Rocky Mount-

ains to Oregon and Sitka, but not found in California."

—

Watson.

Aquilegia oerulea, James.—Introduced largely into cultivation, and

to my mind the finest plant of the Rocky Mountains. Western New Mex-

ico ; altitude, 6,500 feet. Loew. Colorado ; open woods ; common ; alti-

tude, 10,000 feet. (163.) "Near Provo City, Utah. A reduced form of

this species, with bright blue flowers, was collected at Kanab in Southern

Utah, by Mrs. E. P. Thompson, in 1872. It has also recently been found

in the Sierras near Mount Whitney" [Cal.].

—

Watson.

Aquilegia chrysantha, Gray (Proc. Am. Acad. 8, p. 621). A. lep-

tocera, Nutt., var. flava, Gray.—Usually, though not always, taller than
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the preceding. Hard to distinguish from A. ccerulea by any mere descrip-

tion, as they exhibit, transitions at all points. The following appear to me

to be the chief differences : flower, at least in Southern specimens, always

golden yellow; sepals and petals nearly the same length, 1'; inflorescence

paniculate, and continuing until terminated by cold weather. Common in

damp ground and ravines of the mountain streams in the White Mountains

and Mount Graham of Arizona. It is certainly no exaggeration to say

that I have, near the Willow Springs, seen ten acres so completely covered

with this plant in full bloom, that everything else was lost sight of. Ari-

zona, at 7,000 to 10,200 feet altitude. (196.)

Delphinium scopulorum, Gray (PI. Wright. 2, p. 9).—2£° high, pu-

berulent throughout ; lower leaves with petiole 4-6', becoming shorter

above ; leaves round in outline, 3-5-parted, each division narrowly cune-

ate, again variously cut-lobed and toothed ; raceme slender, one foot long;

pedicels hairy, twice as long as the bract at base, one or two bractlets

usually immediately below flower; spur over half an inch long, thickish,

hairy, slightly curved, with markedly thickened extremity and one-half

longer than the puberulent sepals ; lower petals nearly as long as the

sepals, slightly hairy within, upper one with a somewhat shorter blade, its

spur nearly as long as that of the sepal ; carpels 3, smoothish. Flowers

are scattered loosely along the stem at intervals (when developed) of

an inch. A species as variable as it is elegant. Tanks south of Camp
Apache, Ariz. (263.) Altitude, 5,625 feet.

Delphinium Menziesii, DC.—Nevada; Snake River, Colorado. Dr.

Vasey informs me that the plant (No. 96) which I published in the list of

Colorado plants in 1874 as D. datum, L , var., he lias found, on comparison

with the specimens in the Department of Agriculture Herbarium, to be I).

Menziesii.

Delphinium elatum, L., var 1 occidentals, Watson.—Plant taller (5°)

and more vigorous in every way than the others ; leaves three-lobed,

with each lateral lobe again divided, and all the lobes variously gashed

and cut-toothed. The ample foliage, the long, hooked spur, acute sepals, the

distinct spur on the lower petals, so far as they go, make the limits of this

species in my collection tolerably well defined. Utah.
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Aconitum Fischeei, Reich. (A. nasutum, Fisch., of my list of 1874.)—

2-3°, smooth below, puberulent above; petioles of lower leaves 2-4'; leaves

round in outline, 3-5-parted, with each division deeply lobed or cut-toothed;

flowers in a loose raceme, pedicels £-1', pubescent, erect; petals, conical

galea, and flowers from blue to purple or even white. Grows abundantly

along mountain streams in Colorado. (98.) According to Mr. Watson, "A

small specimen was collected in Southern Nevada with an unusually nar-

rowed galea and long projecting beak." Also collected in Utah.

Actjsa spicata, L., var. arguta, Toit.—Flowers absent; pedicels vary

from less than a quarter to more than half an inch in length in the fully

formed fruit. There is no perceptible thickening of the pedicel with age,

and this I take to be the most reliable characteristic furnished by the fruit-

ing specimens.

P^onia Beownii, Dougl.—Nevada.

BERBERIDE^.

Berberis Fendleri, Gray (PI. Fendler. p. 5).—Shrub 3-6°; branches

and branchlets smooth and shining, as if varnished; spines 3-5-parted; leaves

oblong-lanceolate, acutish, entire, or irregularly spinulose-serrate, entirely

glabrous ; racemes pendulous, 1-2', and densely flowered, somewhat longer

than the leaves, which, however, vary much in size in adult condition ; calyx

with conspicuous red bracts, which are a little shorter than the sepals.

Flowers yellow and as large as those of B. vulgaris. Unripe fruit with

2-3 seeds ; blooms in May and June. I probably collected my specimens

from the exact spot at which Mr. Fendler obtained his. The shrub appears

to be by no means common. Santa Fe", N. Mex. (54.)

Berberis repens, Lindl.—"A low, somewhat procumbent shrub, less

than 1°; leaflets 3-7, ovate, acute, not acuminate, 1-24', not shiny above;

racemes few, terminating the stems, l-l£'.—Bot Beg. t. 1176. B. Aquifolium,

Pursh, mainly, and of numerous authors."—(Fl. Cal. 1, p. 14.) I have not

seen the species.

Berberis Aquifolium, Pursh.—Common in mountain parts of Central

Colorado. (57.)

Berberis Fremontii, Toit.—Leaves pinnate, with 3-4 pairs of leaflets,
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the lowest pair of which is situated uniformly close to the insertion of the

petiole ; leaflets ovate, repand, spinj^-dentate (In my specimens from

Southern Utah, the leaflets are hardly half an inch long. Torrey, how-

ever, in Bot. Mex. Bound, p. 31, states that the leaflets are from 1-2^'.)

Racemes erect, 5—7-flowered, longer than the leaves; pedicels over half an

inch long; flowers golden yellow, half an inch in diameter; filaments inap-

pendiculate ; berries large as currants. Its nearest affinity is with B.

trifoliata, but it has more leaflets, longer racemes, and blue instead of red

fruit. Arizona.

PAPAVERACE^.

Argemone Mexicana, L., var. hispida, Torr. {A. hispida, Gray, PI.

Fendl. p. 5.)—Santa Fc', N. Mex., where it quite covers the vacant lots on

the outskirts of the town. Collected also in Utah.

Corydalis aurea, Willd., var. occidentalis, Engelm.—Like our East-

ern form of C. aurea, except that it has a longer spur, erect pods, and

lenticular seeds with acute margins. Apparently this is the more common

form from Colorado south along the main mountain axis. Sierra Blanca,

Arizona, at (J,000 feet altitude (813); Nevada, Prof. Loew ; Santa Fd, N.

Mex. (55) ; and Colorado.

CRUCIFER^}.

Cheiranthus Menziesii, Bentli. & Hook.—Carlin, Nev.

Nasturtium sinuatum, Nutt.—(618.) From San Luis Valley, on the

alkaline flats ; leaves absolutely coriaceous, though beautifully and regu-

larly pinnatilid
;
(G25) is from Apex, Colorado ; like the other, though with

much thinner leaves; (123) is from New Mexico, as is also (99), but which

has quite acute tips to the lobes of the leaves: has also been collected by

the Expedition in Nevada.

Nasturtium obtusum, Nutt.—Twin Lakes, Colorado. (617.)

Nasturtium palustre, DC.—Twin Lakes, Colorado. (627.)

Nasturtium palustre, DC, var. hispidum, Gray.—San Luis Valley,

Colorado. (626.)

Arabis perfoliata, Lam. (TurriUs glabra, L.)—In the enumeration of
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1874, I had regarded this as an unusual form of A. hirsuta. Twin Lakes,

Colorado (650

)

Arabis Drummondii, Gray.—South Park, Colorado. (655.)

Arabis Holbcellii, Hornem.—Common and variable. Colorado and

Nevada..

Cardamine cordifolia, Gray.—1-2°. Generally erect, from a fibrous

root, which not unfrequently is in the water ; leaves all petioled, cordate in

outline, irregularly repand-dentate or sinuate, sparingly ciliate ; siliques

erect, twice as long as the pedicels. Common in Colorado at 10,000 feet

altitude, in swamps and mountain streams. (608, 609, 610.)

Vesicaria Ludoviciana, DC.—Hoar)' throughout, with a stellate

pubescence, erect, 6-10' high, usually branching; root-leaves spatulate

;

stem-leaves linear to linear-lanceolate, all obtuse ; flowers yellow
;
petals

obovate, one-half longer than the sepals; pods oval, somewhat inflated,

rather shorter than the style; pedicels 6-9" long. Colorado. (641.)

Vesicaria Montana, Gray.—Colorado. (647.) By some oversight, I

transposed the labels of these two species in distribution of the collection

of 1873.

Physaria didymooarpa, Gray.—Alpine and sub-alpine in Colorado.

(642, 648.) The Expedition has it also from Nevada and Utah.

Draba alpina, L.—A very attractive little perennial found in Colorado

at 10,000 to 13,500 feet altitude; its favorite habitat being above timber

line. (646.)

Draba aurea, Vahl.—Pubescent, erect; stem usually quite leafy; leaves

lanceolate, acute, entire or sub-entire ; siliques lanceolate, acute, nearly

twice- as long as the pedicels, hairy and more or less twisted ; style i" long;

petals yellow. A very variable species, of extended range. The Expedi-

tion has it from Colorado, New Mexico (Loew 633 and 634); and from

the higher mountains of Arizona, the var. stylosa of Gray (1111).

Draba streptocarpa, Gray.—Alpine in Colorado, along with aurea.

My specimens furnish a singular example of transposition of characters

usually reliable in distinguishing between these species ; i. e., aurea and

streptocarpa. The specimens which have the fruit most characteristic of

streptocarpa are in other respects most like (generally including length of
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style also) aurea. I must, however, say that the fruit is in no instance so

much twisted as in the original specimens on which streptocarpa was founded.

That differences sufficient to constitute distinct species exist between the

extreme forms, no one will probably deny. It is equally certain that they

shade into each other until at times all tests are doubtful and justify a place

under either name. In this instance, I have named as streptocarpa all speci-

mens having leaves "beset and especially ciliate, with long and rigid,

shaggy, spreading, simple or simply forked hairs, far more bristly than in

D. aurea, and with no fine stellular pubescence intermixed.'' " I rely more on

this character in deciding between interloping specimens than on any other.

Draba incana, L., var. confusa, Hook.—I have from Colorado (num-

ber mislaid) a plant similar to herbarium specimens that are authentically

named, and that bear the above name.

Draba Montana, Watson.—"Annual, hoary-villous, with simple or

branching rigid hairs, rather stout, erect, simple or sparingly branched

from near the base, becoming a span high or less ; leaves rosulate and

rather crowded at and above the base of the stem, oblanceolate and oblong-

lanceolate, acutish, sparingly toothed, half an inch long or less ; flowers

small, the yellow or yellowish petals 1-1 1" long, exceeding the sepals;

pods linear-oblong, obtusish, roughly puberulent, about 4" long, nearly

erect upon the spreading pedicels, which are 2" or 3" long ; style none.

—

Collected in Colorado by Hall and Harbour, without number; in South

Park by Wolf (637), and near Empire by Rev. E. L. Greene. It is distin-

guished from D. nemorosa by its stouter and less branching habit and its more

erect pods on stouter pedicels, and from D. stenoloba by its stouter habit,

greater pubescence, and somewhat broader and obtuser pods."

—

Watson, MS.

Draba nemorosa, L., var. lutea, Gray.—Georgetown, Colo. Stems

less leafy and pedicels shorter. (628.)

Numbers 635 and 636 of the Colorado collection I had named D.

nemorosa, L., var. crassifolia, Watson, from the resemblance to Draba crassi-

folia, Graham, in Hall and Harbour's 1862 collection. Brewer and Watson

(Fl. Cal. 1, p. 28) speak of this, however, as having a naked and scape-

like stem, whereas my specimens are leafy. I therefore leave them simply

under D. nemorosa, L.
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Sisymbrium cakescens, Nutt.—Colorado and Nevada. From Ash

Creek, Arizona, I have specimens (306) that are an enigma to me ; the very

sharp cut to the leaves, the great glandular-hairiness, the linear pods,

and filiform pedicels almost tempt me to call it a new species It does

not appear to be either incisum of Engelman or uuriculatum or diffusum

of Gray.

Sisymbrium incisum, Engelm. (PL Fend. p. 8). {8. Californicum, Wat

son, in King's Report )—Nevada and Utah.

Sisymbrium virgatum, Nutt.—"6-12' high; steins simple or branched

from the base (or sometimes branched above), slender, covered below with

an ashy, simple, or forked pubescence ; leaves tomentose pubescent ; those

of the root petioled, lanceolate-oblong, and sinuate-dentate ; stem leaves

sessile, lanceolate, auriculate, and clasping at base, entire, denticulate, or

slightly wavy-margined, 6-8" long ; flowers pale purple, 2" in diameter

;

stigma almost sessile; pods 1-1 £' long, and 3-4 times exceeding the slender

pedicels; seeds 4-angled, 'in a double series.'" (605, 606, 652.) South

Park and Twin Lakes, Colorado.

Smelowskia calycina, Meyer.—Alpine regions of Colorado. (601.)

Erysimum cheiranthoides, L.—Twin Lakes, Colorado, 9,000 feet

altitude. (651.)

Erysimum asperum, DC.—Nevada and Utah.

Erysimum asperum, DC, var. Arkansanum, Nutt.—Central Colorado.

(593, 596, 599, 640.)

Erysimum asperum, DC, var. pumilum, Watson.—Blue River. (594.)

Erysimum Wheeleri, sp. nov.—3-5° high, erect, unbranched, sparsely

covered with closely appressed hairs, which are fixed by the middle

(very rarely forked), never 4-parted ; root-leaves, including petiole, into

which they gradually taper, 2-4' long, narrowly lance-linear, entire or

sub-entire; stem-leaves narrowly lanceolate, sessile, 1-2 h' long, entire;

pedicels (in fruit) J—
£' long ; mature pods erect, 1-2' long (in younger

pods there are distinct ribs between the angles), canescent; stigma two-

lobed, style evident ; seeds attached to each side of cell ; cotyledons

obliquely incumbent
;
petals varying from yellow to scarlet, twice as long-

as sepals, claw V long, nearly filiform, lamina obovate, little over ^' long.
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This is a strikingly showy plant ; stem rises gracefully to a height of 5 feet

often, and is crowned with a cluster of scarlet mottled flowers.

The lax, scattering arrangement of the leaves is in striking contrast to

the usually more crowded arrangement in E. asperum. Judging from the

description in Flora of North Am. T. & G. p. 95, I should think its

nearest affinity would be E. datum, Nutt. MSS. Still it appears distinct

from this, all the more probably so, as the only points at which it was

taken were Camp Grant, Ariz., and Mount Graham, near by, but 5,000

feet higher, where it had developed some local peculiarities without bring-

ing it any nearer known species. The stem of the mountain plant was

more light, airy, leaves smaller and more numerous, and pods longer, but

with essentially the habit of the same species at the foot of the mountain.

I am loth to name a new Erysimum, for reasons which are apparent to

all who have studied the genus. Still, this seems too well marked a species

to pass it b}r
.

Thelypodium integri folium, Endl.—South Park, Colorado (645.)

Nevada and Utah.

Thelypodium linearifolium, Gray.—Very smooth, 3°; leaves few,

linear or linear-lanceolate, sessile, 2-3' long, 2-3" wide, slightly glaucous;

petals purplish, with claws twice as long as the sepals ; style very short

;

seeds immarginate, oblong. (154.) Pescao, N. Mex.

Thelypodium sagittatum, Endl.—Carlin, Nev.

Thelypodium longifolium, Watson. (Streptantlms micranthus, Gray,

PI. Fendl. p. 6.)—Stem slender, 2°, roughish below, glabrous above; flow-

ers 1-2" long ; leaves hirsute, somewhat toothed, or lower leaves distinctly

dentate; pods erect or pendulous, terete. Sanoita Valley, Arizona. (610.)

Altitude, 6,500 feet.

Thelypodium Weightii, Gray (PI. Fendl. p. 7).—Biennial "?, 2-3°

high; smoothish leaves, narrowly lanceolate ; lower ones pinnatifid, deeply

dentate or even sub-entire ; upper ones sub-entire or entire. All tapering

into petioles, upper ones 2" wide, 1-2
J' long; pedicels in fruit £-§' long,

spreading. Pods erect, or nearly so, li-2^' long, filiform. Petals white,

clawed, a little longer than the sepals. The aspect of the plant is peculiar

from its densely spicate flowers, leaving- a mass of long, thread-like pods at

r> hot
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the summit of the stem. There is great variation in the degree to which

the leaves are cut or toothed and in the hairiness of the entire plant.

Camp Grant, Ariz., at 4,753 feet altitude. (363.)

Camelina sativa, Crantz.—Introduced in Colorado.

" Tropidocarpum * gracile, Hook.—Stems weak, 2 feet high or less;

leaves pinnatifld or rarely 2-pinnatifid, with narrow, or linear segments;

flowers in the axils of the upper bract-like leaves; petals 1^-3" long, nearly

twice longer than the obtuse sepals
;
pods 6-20" long, more than a line

broad, pointed at both ends, ascending or slender spreading pedicels 10-20"

long. San Francisco Mountains, Arizona." I have not a specimen acces-

sible, and therefore have been obliged to quote generic and specific descrip-

tion from Fl. Cal. 1, p. 44.

Caulanthus crassicaulis, Watson.—Frequently called Wild Cabbage,

and used as a substitute for the better article. Nevada.

Lepidium intermedium, Gray.—The usual apetalous Western form.

Boulder, Colo., Loew and Wolf. (597.)

Lepidium alyssoides, Gray. (PI. Fendl. p. 10.)—Keasby, collector.

Peoria Creek, New Mexico.

Lepidium montanum, Nutt.—Old Camp Goodwin, Ariz. (341.) 3,000

feet altitude. San Luis Valley, Colorado. (624.)

Lepidium Fremontii, Watson?—Probably this species. Specimen too

young. Collected by Dr. Loew in Nevada. (King's Report, vol. v, plate iv.)

Lepidium nanum, Watson. (King's Report, vol. v, plate iv.)—Halleck

Station, Nev.

Thlaspi alpestre, L. (?)—I have no sufficient means of comparing

this with the European plant, but accept Mr. Watson's determination.

Exceedingly variable. Common in alpine and sub-alpine regions of Cen-

tral Colorado. (607.)

BiscuTELLAf (Dithyr^ea) Wisuzeni, Engelm.—A foot or more high,

* "Tropidocarpum, Hook.—Pod Huear, flattened laterally, often one celled by the disappearance

of the narrow partition ; valves carinate, 1-nerved. Seeds in two rows, minute, flattened, not winged
;

cotyledons incumbent. Style short.—A low, slender, hirsute, branching annual, with pinuately divided

leaves, and yellow solitary axillary flowers."

t Biscotella, L.—Sepals nearly equal. Silique dehiscent, very flat, divided into lateral ovate

halves, each of which is surrounded by a cord-like margin. Each cell contains a single immarginateseed.

Herbs, usually erect, branching and hispid; leaves more or less pinnatifld; flowers bractless, yellow.
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covered throughout with a fine, but dense, stellate pubescence ; leaves linear-

lanceolate to broadly lanceolate, entire, slightly undulate or deeply pin-

natifid
;

pedicels 3-8" long and in fruit most frequently spreading or

deflexed; each half of the pod roundish, from 1-3" in diameter; style J"

long; sepals hairy outside, nearly as long as the petals. New Mexico, from

Zufii River, near, I think, the location of the first discovery of the plant.

Also obtained in Arizona.

CAPPARIDE^.

Cleome aurea, Nutt.—Boulder, Colo., 1873. Loew.

Cleome ltjtea, Hook.—Much like C. aurea, except that the stamens

are unequal and unlike; of the six, two are longer, with small, curved

anthers, and four are shorter, with mucronate anthers. The figure (tab.

xxv in Hook. Fl. Br. Am.) shows by mistake two short and four long

anthers. Nevada.

Cleome Sonor^e, Gray.—Annual, glabrous, erect; leaves trifoliate,

with short petioles ; leaflets entire, linear
;

pod turgid, somewhat longer

than the stipe, which is about J-i as long as the pedicel ; flowers purplish.

Anthers 6, linear. San Luis Valley, Colorado. (761.)

Cleome integrifolia, T. & G.—Utah.

Cleomella parviflora, Gray.—Nevada.

Cleomella longipes, Torr.—Loew. (180.) No locality assigned;

probably from Arizona.

Cleomella obtusifolia, Torr. & Frem.—"Branching from the base

and diffuse ; leaflets cuneate-obovate, obtuse ; style filiform. Annual, stem

smooth, the branches spreading, about a span long, hairy in the axils.

Leaves or petioles an inch or more in length ; the lamina of the leaflets 4-

6" long, apiculate with a deciduous bristle, nearly smooth above, strigose

underneath. Pedicels solitary and axillary, in the upper part of the

branches, longer than the petioles. Calyx much shorter than the corolla,

the sepals lacerately 3-5-toothed. Petals yellow, oblong lanceolate, obtuse,

about 3" in length. Stamens 6, unequal, a little exserted; anthers linear-

oblong, recurved when old. Torus hemispherical. Ovaiy on a long slender
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stipe, obovate ; style longer than the ovary."

—

(Torr. Fremont's Report,

p. 311.) Nevada.

Polanisia uniglandulosa, DC.—Loew. New Mexico.

Polamsia graveolens, Raf—Upper Arkansas Valley, Colorado

(760); also New Mexico.

violace^:.

Viola Canadensis, L.—Western New Mexico, Valle Grande, Loew,

1873, and Apex, Colorado. (77 and 78.)

Viola canina, L.—Colorado and Nevada. (75.)

Viola cucullata, Ait.—Western New Mexico, at 6,500 feet altitude.

Viola Nuttallii, Pursh.—Colorado, near Denver. (76.) Nevada.

BIXINEiE.

Amoreuxia* Scheideana, Planch. (PI. Wright. 1, tab. 3, and 2, tab.

12).

—

Glabrous or nearly so, 1° high, leaves on long petioles, orbicular in

outline, 7-9-parted, with the lobes obovate, cuneate at base and sharply

serrate toward the top ; capsule 1' long and nearly as broad, moderately

inflated ; seeds curved and minutely roughened with short, scattering hairs
;

flowers deep orange, with brownish markings in the centre. Sanoita Valley,

Arizona. Altitude, 5,500 feet. (647 and 640
)

POLYGALE,E.

Polygala alba, Nutt,—Perennial, with several slender virgate stems

ascending from the same root, smoothish, 1° high; leaves linear to oblan-

ceolate, sessile or barely petioled, margins slightly revolute ; stem leafy half

way to the summit ; flowers deciduous, leaving the rachis roughened after

their fall, white; wings of the catyx rounded, about as long as the corolla;

seed with caruncle extended into two ear-like lobes nearly as long as the

seed. Willow Spring, Ariz. Altitude, 7,195 feet. (207.)

•Amoreuxia, Moc. et Sess. in DC. Prod, ii, p. C>38—Flowers hermaphrodite. Sepals 5, imbri-

cated, deciduous. Petals 5, large, contorted-imhricated. Stamens many, inserted upon the glandlesa

receptacle; anthers linear, hivalved, with short confluent lines of dehiscence under the apex. Ovary

perfectly 3-celled
;
placentas united in the centre, ovules many ; style simple, stigma minutely denticu-

late; endocarp membranous, separating into 3 valves alternating with those of the epicarp. Seeds obo-

void, straight or incurved, smooth, testa bony, surrounded by a loose exterior membrane; cotyledons

broad, curved, or with an incurved hook.—Bentham & HoOKKK.
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1/ Polygala puberula, Gray (PI. Wright. 1, p. 40).—Perennial, with

several erect or sub-erect stems from the same root, covered with a very

soft, short, ash-colored pubescence; leaves with very short petioles, ovate,

lance-ovate, or lanceolate, obtuse, but slightly mucronate, leafy to the

raceme, which is lax and somewhat elongated
;
flowers and fruit pendulous;

keel naked; wings ovate or obovate, and very slightly ciliolate
;
pods oval,

ciliate, and covered with a very soft down when young: when older, hairi-

ness is limited to the thickened margin. Floral envelopes are deciduous,

leaving the pod naked. An interesting, though variable species. (312.)

Ash Creek, Arizona. (504 and 459.) Camp Bowie, Ariz.

Monnina* Weightii, Gray (PI. Wright 2, p. ,*51).—Annual, erect,

smooth; leaves narrowly lanceolate, acutish, entire, with a petiole £" long;

raceme terminal, or secondary racemes coming out of the axils ; fruit and

flowers on pedicels \-\" long, deflexed ; flowers 1-2" long, greenish, with

distinct purple blotching: fruit 2" in diameter, winged, on one side much

larger than on the other. (622.) Sanoita Valley, Arizona.

Krameria parvifolia, Benth.—Cienega, Ariz. (572.) Nevada.

FHANKENIACE^E.

FRANKENiAf grandifolia, Cham, et Schlecht—Stem usually prostrate,

6-12' long, woody or hard at base; leaves 6" long, cuneiform, mucronate;

margins slightly revolute, thickish, under the lens hair)- and ciliate at the

base, connected at their insertion by a hairy, stipular membrane. Southern

* Monnina, Ruiz, et Pav.—Sepals unequal, 2 interior large, petaloid and wing-like. Petals 3^. keel

concave-galeate, entire or broadly 3-lobed (from the two exterior petals being united with the keel?),

free; 2 interior shorter, sub connivent, variously shaped, inserted upon the stamine.il tube. Stamens 8,

united in a sheath ; anthers 1-2-celled, opening introrsely by an oblique apicular foramen. Ovary 1-2-

eelled; style incurved ; stigma two-lobed at the apex. Fruit indehiscent, 1-2-seeded, either drupaceous,

or dry and wingless, or margined with a membranous wing. Seeds estrophiolate, glabrous; albumen

almost none; cotyledons thickish. Herbs, shrubs, or small trees. Leaves alternate or scattered. Raceme

spike-like, terminal, lateral, or occasionally axillary.

—

Benth. & Hook.

t Frankenia, Linn.—Calyx tubular or prismatic, furrowed ; the 4 or 5 lobes valvate and indnpli-

cate in the bud. Petals 4 or 5, hypogynous; the blade tapering into a claw, which bears an appendage

(crown) on its inner face. Stamens 4-7 or rarely more, hypogynous. Ovary 1-celled, with 2-4, few- to

several-ovuled parietal placentae; style 2-4-cleft into filiform divisions; stigmas unilateral. Capsule

included in the persistent calyx, 2-4-valved ; the few or several seeds attached by filiform stalks to

margin of the valves. Leaves small, mostly crowded and also fascicled in the axils, sessile or nearly so,

the pair often united by a membranous, somewhat sheathing base; flowers small, perfect, solitary and

sessile iu the forks of the stem, or by the reduction of the upper leaves to bracts becoming cymose-clus-

tered on the branchos ; corolla pink or purplish.—Fl. Cal. i, p. 60.
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Nevada, of which form Mr. Watson remarks, "Nearly glabrous, with some

stiff hairs upon the stipules and traces of pubescence upon the stem and

capsules. The leaves are intermediate between the ordinary form of Cali-

fornia, with mostly obovate leaves, and those of the recently described

species (F. Jamesii, Torr.; Gray in Proc. Amer. Acad. 8, 622). Colorado

and Texas."

CARYOPHYLLE^.

Saponaria Vaccaria, Host.—Introduced about the Mormon settlements

in Utah.

Silene acaulis, L.—Utah, Colorado, among the mountains at 11,500

feet altitude and upward. (362.)

Silene Menziesii, Hook.—Twin Lakes, Colorado. (355.)

Silene Greggii, Gray (PI. Wright. 2, p. 17). (Melandrium Grcggii,

Rohr.)—More or less viscidly pubescent; two or three erect stems from the

same perennial root ; lower leaves lance-ovate or obovate, shorter than the

upper, which are lanceolate to ovate, sessile or tapering into very short

petioles, 1 £-2' long ; calyx-lobes obtuse, or acute, sometimes with scarious

margins; lamina of petals crimson, divided into 4 lobes, of which the lateral

are the shorter, corona 2-parted, truncate, with the lobes slightly erose-

dentate. Stamens exserted. Mount Graham, 7,000 to 9,500 feet altitude.

(420, 734.) Also collected by Dr. Loew on the mountains of Arizona. This

species Mr. Watson considers a variety of S. laciniata, probably correctly.

Silene Scouleri, Hook.—Stem erect, smooth below and . slightly

glandular-pubescent above ; leaves narrowly lanceolate, tapering very

gradually to the base, lowest 6' long, upper ones shorter; racemes sub-

compound, i. e., two or three flowers coming off at the same point of the

stem. Calyx about as long as the pedicel, lobes acute, with scarious, ciliate

margins
;
petals white or flesh-colored, claws with acute auricles, filaments

woolly, ciliate ; capsule three times longer than the stipe. Mount Graham,

Arizona, at 9,000 feet altitude. (739.)

Lychnis apetala, L.—Colorado.

Lychnis Drummondii, Watson.—South Park, Colorado. (363.)

Cerastium vulgatum, L.—Colorado. (352.)
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Cerastium nutans, Raf.—Sierra Blanca, Arizona, at 9,000 feet altitude

(803), and Mount Graham (403).

Ceeastium arvense, L.—South Park and Blue River, Colorado. (348,

350, 351, 353.)

Stellaria Jamesii, Torr.—Colorado (339), Nevada, and Utah.

Stellaria longipes, Goldie —Colorado. (338, 340.) The plant (340)
from Colorado, which I published and distributed as &'. hngifolia, is without

doubt S. longipes.

Stellaria crassifolia, Ehrhaft.—Nevada.

Arenaria saxosa, Gray (PI. Wright, 2, p. 18).—Perennial, 5-12'

high, slightly hispid-pubescent ; leaves sessile (lower ones sub-connate at

base), lanceolate acute, 6" long, 1-2" wide ; raceme many-flowered, some-
what cymose, pedicels J-f' long ; sepals very acute, somewhat, scarious-

margined, with a distinct, almost keel-like midrib, which is decidedly hispid;

the obovate white petals as long as, or a little longer than, the sepals. (412.)

Mount Graham, Arizona, at 9,000 feet altitude.

My specimens appear decidedly more luxuriant than those on which
the species was founded. The distinctive features are so well marked,
however, that I can hardly consider it as anything else.

Arenaria capillaris, Poir—Utah.

Arenaria Fendleri, Gray (PI. Fendl. p. 13).—South Park, Colo-

rado (349), and near Cosino Caves, Arizona, in pine ivoods. Loew, col-

lector.

Arenaria Fendleri, Gray, var. subcongesta, Watson.—Twin Lakes,

Colorado, 1 1,003 feet altitude (868) ; Utah.

Arenaria verna, L.—Mosquito Pass, Colorado. (345.)

Var. iiirta, Fenzl.—More densely csespitose than the typical A. verna;

leaves broader, rougher, and obtuse ; flowering stems shorter. South Park,

Colorado. (346.)

Arenaria (Alsine) biflora, Wahl—Under this 1 include all the

numbers 364, 343, 344, representing respectively the names A. arctica,

Stev., var. obtusa, A alpina, L., A Rossii, R. Br, of the catalogues of the

Colorado collection. It was by a clear inadvertency that the name A
alpina, L., was used at all, as it does not, so far as I can find, appear any-
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where as a species of Linnaeus's. I also include the same name in Porter's

and Coulter's Flora of Colorado.

Caespitose, more or less woody at the base, forming cither a compact

mass, or sometimes with the stems more lax and lengthened ; leaves some-

times obscurely three-nerved, narrowly linear, more or less roughened

;

peduncles pubescent
;
petals longer than the obtuse sepals.

Arenaria lateriflora, L.—Twin Lakes, Colorado. (347.)

Sagina Linnjei, Presl.—Colorado. (341, 342.)

Drymaria* effusa, Gray (PI. Wright. 2, p. 1 9).—Annual, smooth

;

root-leaves ovate, short-petioled, 2" in diameter; lower internode 2' long;

stem-leaves linear-setaceous, 4-8" long; dichotomously branched above;

pedicels very slightly glandular pubescent, twice as long as the flower

;

sepals obtuse, with scarious margins
;
petals quite narrow, deeply two-lobed,

and a little longer than the sepals. The whole plant is hardly three inches

high. (619.) Sanoita Valley, Arizona, at 6,500 feet altitude. Found,

so far as I have seen, only among the oak trees and on a gravelly soil.

PORTULACACE.E.

Portulaca oleracea, L. ? ?—The specimens from Colorado (989) are

all too old to determine with certainty.

Portulaca lanceolata, Engelm.?—Arizona. Poor specimens. Chi-

ricahua, Southern Arizona, growing on dry sandstone rocks. (521.)

Talinum aurantiacum, Engelm.—Herbaceous, with a woody base,

1-2° high, erect or sometimes branching from the base, glabrous or with

a few spreading hairs ; leaves lanceolate, thickish, sessile, 1-2' long

;

peduncles with two small bracts, 4-5" long, articulated above the base;

flowers orange-colored, single in the axils, somewhat reflexed in fruit

;

sepals 4-5" long
;
petals somewhat longer ; mature seeds black, elegantly

marked with strong circular lines, and with others less strong, but trans-

verse to them. (346.) Cottonwood, Ariz., in rocky places.

*Duymakia, Willd.—Sepala 5, herbaceous or with scarious margins. Petals 5, 2-G-cIcft. Stamens

5, or fewer by abortion, somewhat perigynous. Ovary 1-celled, with many ovules; style 3-cleft. Capsule

3-valved. Seeds roundish Uidney-shaped, or laterally compressed, hilum lateral; embryo peripheral.

Diffuse or rarely erect herbs, branching dichotomously. Leaves flat, broad or narrow. Stipules small,

often fugacious. Flowers pedicellate, solitary in the forks, or often in terminal cymes or axillary and

scattering.

—

Bentham & Hookek.
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Talinum aurantiacum, Engelm., var. angustissimum, Gray.— Similar

to the above, except that the leaves are linear, the articulation of the

peduncle often nearer the axil, sepals approaching the orange color of the

corolla, and the plant usually lower, averaging 8' in height. (538.) Rocky
ledges at Ghiricahua Agency, Arizona.

Talinum patens, Willdi—1-2° high, glaucous; leaves broadly lanceo-

late, thin, entire; flowers purple, in bud twice longer than the obtuse

sepals; inflorescence loose, panicled along the slender branches; seeds not

mature enough to certainly identify the specimen. (522.) Ghiricahua

Agency, Arizona, on rocky ledges, along with T. aurantiacum var. angus-

tissimum.

Calandrinia* pygMjEA, Gray (Proc. Am. Acad, viii, p. 623). {Tali-

num pygmceum, Gray.)—Colorado. (73.)

Claytonia artica, Adams, var. megarhiza, Gray.—High mountains

of Colorado ; strictly alpine. The large root penetrates a foot or more

among the rocks. (74.)

Claytonia Chamissonis, Esch. & Ledeb.—Seeds evenly and beautifully

roughened with minute scale-like markings. I find no allusion under

description of this species to the markings of the seed, nor have I any ripe

seed in other authentically determined specimens of the species, but in all

the other characteristics my plant is so like the broader-leaved form,

No. 84, of Hall and Harbour, that I cannot doubt the specific identity of

the two. (219.) Willow Spring, Ariz.; altitude, 7,195 feet. Found

growing luxuriantly in spring water the temperature of which was 52°

Fahrenheit.

Claytonia Caroliniana, Michx., var sessilifolia, Torr. (C. lanceolata,

Pursh.)—Nevada.

Lewisia rediviva, Pursh.—Nevada.

ELATINEtE.

Elatine Americana, Arn.—Twin Lakes, San Luis Valley, and Rio

Grande at Loma, Colo. (775, 776.)

• Calandrinia, H. B. K.—Differs from Talinum, Adans., chiefly in having persistent sepals and
estrophiolate seeds.
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TAMARISCINEJE.

Fouquiera* splendens, Engclm.—Shrub 5-15° high, spiny, with

clusters of leaflets in the axils of the spines (the larger primary leaves

being seldom seen); flowers in a strict or a thyreoid panicle, bright scarlet,

1' long. A most remarkable looking plant (standing usually out on an

open sun-exposed slope), with its strict, striated, almost leafless stem

crowned by a mass of beautiful scarlet flowers.

HYPERICINE.E.

Hypericum Scouleei, Hook.—Utah, Arizona. (210, 384.)

MALVACEAE.

Sidalcea Candida, Gray.—Collected by Mr. Hance, but neither num-

ber nor locality given. Probably from New Mexico or Arizona.

Sidalcea malv^efloea, Gray.—A somewhat variable and widely

diffused species. The Expedition has it from Colorado to Southern Arizona

and New Mexico and west to Southern California. (14.)

Malvastkum coccineum, Gray.—Colorado, Arizona, New Mexico,

Utah. The var. dissectum^ Gray, we have also from Utah and New
Mexico. So far as my specimens go, the variety seems to evince a marked

liking for the more dry and sandy regions

Malvastrum Munroanum, Gray.—Not unlikely that this and Sphceral-

cea Emoryi, Torr., are the same, as according to Mr. Watson's showing the

two correspond in all respects, save that the latter usually has two seeds to

the carpel. It sometimes has but one, and then the distinction vanishes.

Mineral Hill, Nev.

ANODAf hastata, Cav., var. depauperata, Gray (PI. Wright. 2, p. 23).

—

* Fouquiera, H. B. K.—Sepals 5, free. Petals united into a tube ; the lobes of tbe limb imbricated,

spreading. Stamens 10-15, hypogynous, exserted ; filaments thickened at base. Ovary imperfectly

3-celled
;
placenta) about G-ovuled

; styles 3, loDg, somewhat united. Seeds 3 to 6, obloug, flattened,

surrounded by a dense fringe of loug white hairs or by a membranous wing.—Shrubs or small trees, with

soft fragile wood, smooth ; the branches alternately spinose-tubercled, and with single or fascicled thick

entire leaves in the axils ; flowers brilliant crimson, in terminal spikes or panicles.—Flora Cal. 1, p. 79.

+ Anoda, Cav.—Bracteoles none. Calyx 5-clef t. Stamiueal column divided at tbe apex into many
filaments. Cells of the ovary many, 1-ovuled, branches of style as many as the cells of the ovary,

filiform, capitate, or truucate-stigmatose at the apex. Mature carpels forming a broad starlike verticil

[from the outwardly projecting spurs] ; separating from the axis, erostrate, dissepiments obliterated.

—

Seed pendulous, or fixed horizontally: Hispid or tmoothish herbs with the habit of Malva. Leaves
entire, hastately 3-lobed, or rarely dissected. Flowers violet or yellow, pedunculate, axillary, or in a
'erminal raceme.

—

Bentham & Hookee.
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Annual, stem erect, smoothish, or with a few scattering hairs ; lower leaves

small, roundish, crenate ; stem-leaves long, petioled, thin, irregularly deeply

cleft or strongly halbert-shaped ; flowers axillary, sky-blue, J-f' in diam-

eter (apparently resembling A. parviflora, Cav.). Calyx-lobes twice as long

as the tube and distinctly bristly hirsute. Much against my will, I am

obliged to retain this still as a variety, there being, so far as I can dis-

cover, little deviation from the typical form save in the size of the flowers.

Camp Crittenden, Southern Arizona, at 5,200 feet altitude. (666.)

Var. parviflora, Gray.—A low annual, 3-6' high, with a few ovate,

crenate leaves on long petioles, was collected by Dr. Loew at some locality

in Arizona. (165 a.)

Sida hedereacea, Toit. (in PI. Fendl. p. 23).—Loew. NewMexico, Utah.

Sida lepidota, Gray (PI. Wright. 1, p. 18).—A much-branching,

prostrate species, from a descending root; leaves petioled, triangular-

cordate or somewhat hastate (quite variable), at first densely covered with

a stellate pubescence below and scurfy above; peduncles axillary, bearing a

single purple flower 8" in diameter. Carpels with a short, obtuse beak.

Deer Spring, Ariz., 6,000 feet altitude. (188.)

Sida filiformis, Moric. var.—Stems thin, wire-like, procumbent or

ascending, with long white hairs scattered along the stem and on the calyx

;

petioles 3"-l' long ; leaves 6-12" long, lanceolate to oval, usually crenately

serrate and more or less densely covered on either side with a short, stellate

pubescence ; calyx angular, lobes acuminate, nearly as long as the yellow

petals; carpels moderately beaked. (665.) Sanoita Valley, Arizona.

From Camp Bowie, I have a form which is much more hairy, has leaves larger

in all respects, and almost beakless carpels. (470.) I have a full suite of

specimens, and am unable to connect these forms. Hence, I believe they

will, as we know them better, be regarded as distinct.

SpHyERALCEA acerifolia, Nutt.—"Minutely roughish-tomentose, with

a stellate pubescence; leaves 5-lobed, somewhat cordate; the lobes acute,

toothed, unequally serrate; peduncles aggregated, terminal; carpels 12-14,

pointless.—Stem much branched. Leaves 2-2£' long, and about the same

in width : petioles about £ of the length of the lamina. Flowers 3-4

together at the summit of the branches. Bracteoles linear-lanceolate.
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Calyx cleft to the middle, segments broadly ovate, acute. Corolla an inch

in diameter; purple (in dried specimens). Carpels pilose, dehiscing on the

back from the summit to the base."—(T. & G.) Utah.

Sph/ERALCEA Fendleri, Gray.—San Francisco Mountains, Arizona and

Utah. Taller, more branching, with larger leaves, and beaked carpels.

New Mexico.—Forming a transition in some of its forms into the next.

S. incana var. dissecta, Gray, now comes here.

SpiiiERALCEA angustifolia, Spach, " var. foUis lanceolatis, wferioribus

nunc hastato-sub-trilobatis" Gray.—Sanoita Valley, Arizona. (634. ) The

plant is erect, somewhat branching at the top ; flowers arranged in con-

tracted racemose panicles on the ends of the branches; leaves with the

characteristic, eroded margins. A showy plant. My specimens were found

growing in dry lava soil. (Those of Wright came from alluvial soil.)

SpHiERALCEA Emoryi, Toit. (PI. Wright, 1, p. 21).—Nevada and

New Mexico. In Benth. and Hook. Genera Plantarum, we find Malvas-

trum and Spliccraleea in different sub tribes and separated by eleven inter-

polated genera, yet considering the habit of Sphceralcea incana, var. dissecta,

and the resemblance between S. Emoryi and Malvastrum Munroanum,

coupled with the broader generalization of Bentham and Hooker under

head of Spliaralcea, as to the resemblance in habit, it may well be doubted

as to whether the genera should not (in part at least) be thrown together.

Colorado, New Mexico.

Hibiscus denudatus, Benth. (Bot, Voy. Sulph. p. 7, tab. 3). (/?. involu-

cellatus, Gray, PI. Wright, 1, p. 22.)—One or two feet high, with a few

long, thin branches ; leaves distant, 1-2' long, J—
§' wide, obtuse, irregularly

crenate serrate, petioles 3-6" long; petals light purple, 8-10" long; bracts

of the involucel setaceous, 9" long ; entire plant, except the flower, densely

covered with a stellate pubescence. (562.) Cienega, Ariz, (near Tucson).

Thurberia* thespesioides, Gray (PI. Nov. Thurb. p. 308).—Perennial,

* TnuiiBEMA, Gray (PI. Nov. Thurb. 308).—Bracteoles 3, cordate. Calyx truncate. Stamiueal

column produced above ("almost to tbe apexj into many filaments. Ovary 3-celled with a few ovules

[G-8] in each cell ; style club-shaped at the apex. [Stigmatose on tbe three projecting angles.] Capsule

loculicidal, 3-valved. Seeds obovoid, angular, minutely woolly, without albumen ; embryo conduplicate,

cotyledons foliaccous, covered with black spots, much folded, almost including the inferior radical.—Tall,

smooth herbs. Leaves entire or 3-parted. Flowers white or rose colored, solitary on axillary or terminal

peduucles.

—

Gray in Bkntiiam & Hooker, Gen. P). 1, p. 209. For a much more full descriptiou, see

Gray, PI. Thurb. J. c, and for a good figure of this, the only species of the genus, see Bot. Mex. Bound, pi. 6.
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herbaceous, much branched, 5° high; stem smooth; stipules falling away
very early

; leaves deeply 3-parted, with the divisions lanceolate, tapering

into a long point; bracts three times as long as the truncate cyathiform calyx

;

petals very delicate rose color, 1' long, obovate, woolly at the base on mar-

gins; style longer than the stamineal column. Young branches, petioles,

leaves, and flowers sprinkled abundantly with black dots. (698.) Sanoita

Valley, Southern Arizona.*

STERCULIACE^E.f

AyeniaJ pusilla, L., var. ramis erectis, foliis superioribus hniceolatis,

Gray (PI. Wright. 1, p. 24).—Perennial, with many thin, wiry stems from

the thick, woody root ; lower leaves ovate and somewhat irregularly serrate,

upper ones irregularly serrate, twice as long, and lanceolate; flowers small,

on reflexed, filiform pedicels, which are 2-4" long ; capsule tuberculated

and hairy. I would call attention to the fact observed by Dr. Gray (PI.

Wright, 2, p. 24), that the anthers are trilocular. Judging from the state-

ment in Bentham and Hooker, Gen. Plant, vol. 1, p. 225, this would also

appear to be the usual rule in the genus. My specimens (569) from South-

ern Arizona correspond exactly with those obtained by Dr. Thurber at Van
Horn's Wells, in what was then Sonora.

LINE^E.

Linum rigidum, Pursh, var. puberulum, Gray (PI. Wright. 1 , p. 25).

—

Low, 2-4' high, annual, branching from near the base; stems decidedly

puberulent, leaves less so; leaves slightly imbricated, 3-6" wide, lower

obtuse, upper slightly mucronate; vein inconspicuous
;
pedicel very slightly

thickened at the top (not, however, forming a cupule) ; sepals acute,

mucronate, glandular hispid on the margin ; central vein prominent, and on
outer (sepals) the lateral ones inconspicuous, a little longer (3-4" long)

than the mature capsule (sepals about equal in length to the nearly undi-

* See Bentham aud Hooker, Gen. PI. 1, p. 982.

t Sterculiacejg differ from Malvacejs by having 2-celled anthers, and from Tiliace-e: by the
stamens, when definite in number, being alternate wilh the sepals, i. e., opposite to the petals, or when
indefinite, united more or less at the base into a column.

tAvENiA, L.—" Involucel none. Calyx 5-parted. Petals on long capillary claws, connivent
over the stigma. Fertile stamens 5, alternating with 1-2-sterile ones, their filaments united into a pedi-
cellate cup. Style single. Stigma 5-angled. Capsule ,

r
>-lobed, 5-celled, loculicidally 5-valved, the cells

1-seeded.—Low shrubby plants, with minute axillary flowers. Capsule rough. Albumen none."—Chap-
man, Flora of Southern V. S. p. 59.
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vided style) ; filaments from an ovoid-triangular base, false partitions entire,

membranous; stipular glands evident, (as they are in my specimens of the

following species). My specimens are very slightly glaucous. (15.) Gravel

hills back of Santa Fe", N. Mex., at 7,050 feet altitude.

LnNUM Berlandieri, Hook.—Erect, annual, stem distinctly striated,

slightly puberulent ; lower leaves obtuse, upper slightly mucronate, longer

on the average than in the preceding species, which it so closely resembles

that I know of no way of distinguishing them, save by the character of the

false dissepiments (as indicated by Dr. Engelmann in PI. Wright. 1, pp. 25

and 26), which, in L. Berlandieri, are membranous in the upper and inner

half. Under head of L. Berlandieri, Dr. Engelmann alludes to a small form

collected by "Wright on the San Pedro River, which is apparently kept apart

from L. rigidum, var. puberulum (collected on the Cimarron), only by the

character of the false partition in the ovary, which is decidedly that of L.

Berlandieri. I have the precise form (from Santa Fe") he alludes to (so

far as can be determined from description), and have, from its partitions

and ovate-triangular-based filaments, been obliged to put it under L rigi-

dum, var. puberulum. Single specimens found by Dr. Loew at Rancheiro

Springs, Arizona.

Li.num perenne, L.—Widely diffused over Nevada, Utah, Colorado,

Arizona, and New Mexico, where it has been obtained by the Expedition

;

extending, besides, from the Arctic Ocean to Mexico and west to the Pacific.

MALPIGHIACE^.*

AspiCARPAf longipes, Gray (PI. Wright. 1, p. 37).—Stems several,

* Malpighiaceje.—" Calyx 5-merous, persistent, segments usually biglamlular. Petals 5, usually

unguiculate, isostemouous, or diplostemonous, inserted either on the receptacle or on a hypogynou9 or

perigynous disk. Stamens iuserted with the petals, usually monodelphous, when soveral are antherless.

Ovary composed of 3 or 2 carpels, connate, or distinct at the top, of 3 or 2, l-ovu!ed cells, ovule nearly

orthotropous. Fruit a drupe or of 3-2 cocci. Embryo exalbumiuous. Stem woody."

—

Le Maout &
Decaisne (English edition).

tAsPiCAHPA, Lagas.—Flowers dimorphous. Normal ones:—Calyx 5-parted, with 10 glands.

Petals clawed, fimbriate-ciliato. Stamens 5, 2 perfect, 3 without anthers or tho middle one of them with

a perfect anther, and the lateral ones with imperfect anthers. Ovaries 3, connate to the axis, style

central, apex obliquely truncate. Fruit i [See specific description.] Abnormal floivcrs :—Calyx without

glands. Petals none. Anthers siugle and rudimentary. Ovaries 2, without styles. Nut solitary, either

crestless, or with 1-3 slightly prominent dorsal crests, irregularly pyramidal 3-angled. Seed compressed,

subreniform, testa membranous, cotyledons obovate, flattish, curved.—Slender, erect, branching shrubs,

with tho branchlets frequently covered with appressed hairs. Leaves opposite, entire, frequently silky,

stipules inconspicuous. Normal flowers mostly umbelled, terminal or axillary, rarely solidary, yellow
;

abnormal, axillary, solitary, very small.—Bentham & Hookek.
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from a woody root, very slender and wiry, decumbent, somewhat hairy

(with the characteristic hairs of the order) ; leaves on short but distinct

petioles, slightly cordate at base, ovate-oblong, very slightly mucronate,

pale and veiny beneath, 9-18" long. Normal flowers with 10 large glands

on the base of the calyx-lobes
;
petals clawed, glandular fimbriate above

;

stamens monodelphous at base only, perfect anthers 3, imperfect (on fila-

ments about the same length) 2 ;
" fruit of a single carpel, of nearly the same

form as in A. Hartwcglana, but more even, with rounded and only slightly

margined sides" (Gray); three or four together terminating filiform pedicels

on foliaceous or bracted peduncles, or on slender pedicels from the axils of

the leaves. Abnormal flowers on slender peduncles, which are terminated

bv a pair of bracts 4" long and half as wide, from between which the

short pedicel and its flower arise. (627.) Sanoita Valley, Southern Arizona.

ZYGOPHYLLACE.E.*

TRiBULUsf (Kallstrcemia) maximus, L.—Leaves longer than the pedi-

cels; leaflets, 3-4 pairs, oval, hairy on the lower surface; carpels 10, slightly

gibbous below, tuberculate ; style 5" long; sepals lanceolate, tapering into

an acute apex, § as long as the petals. San Carlos, Ariz. (777.)

Tribulus (Kallstrcemia) GRANDiFLORUS,Benth.& Hook. {Kallstrcemia

grandiflora, Torr. in PI. Wright. 1, p. 2G.)—Stem clothed with long, brown,

spreading hairs; leaves shorter than the older peduncles, leaflets 4-5 pairs,

oblong, slightly falcate ; sepals lanceolate-linear, with long, attenuated tips

;

petals nearly or quite as long as the sepals ;
carpels less tuberculated on the

* Zygopkyllacejs.—" Calyx 4- to 5-merocs, generally imbricate. Petals hypogynous, usunlly im-

bricate. Stamens usually double tbe number of the petals, bypogynoiis ;
filaments usually with a scalo

inside. Ovary several-celled. Fruit a loculicidal capsule, septicidally dividing into cocci. Embryo

exalbuminons, or enclosed in cartilaginous albumen.—Scentless plants. Leaves opposite, pinnate, stipu-

late."

—

LeMaout & Decaisne (English edition).

t Tribulus, Linn.—Sepals 5, deciduous, or persistent, imbricated. Petals 5, fugacious, spreading,

imbricated. Annular disk 10-lobed. Stamens 10, inserted on the base of tbe disk, 5 opposite to the petals

exterior and usually somewhat longer than the others, 5 alternate with a gland outside of the base, fila-

ments filiform and naked. Ovary sessile, with appressed hairs, 5-12-lobed. 5-12-celled, the cells oppo-

site the petals frequently 3-5-locellate by transverse partitions; style short, pyramidal or filiform;

stigmas 5-12; ovules 1-5 in each cell, superposed. Fruit 5-angled, indehiscent. Seeds obliquely pendu-

lous, one in each cell or cellule, testa membranous ; embryo exalbuminons, cotyledons oval, radiclo

short. —Loosely branching herbs, often silky-hairy, and with prostrate branches. Leaves stipulate oppo-

site, sometimes alternate by abortion of one, abruptly pinnate. Flowers solitary, pseudo-axillary,

pedunculate, white or yellow.—Bentham & Hooker.
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back than in the preceding species, with which it contrasts by its larger

flowers, more hispid stem, and more and narrower leaflets. Camp Grant,

Ariz. (442.)

Larrea Mexicana, Moric. (L. glutinosa, Engelm.)—(321.) Valley of

the Gila, Arizona. (Tab. iii, Torrey, in Emory's Report.) This shrub is

especially common on the hills bordering the Gila ; also on the sandy wastes

adjacent to Tucson and Camp Lowell in Arizona, even imparting its strong

odor to the air.

GERANIACEtE.

Geranium Richardsonii, Fisch. & Mey.—Very closely allied to G.

maculatum, L. ; differing only in being more smooth, styles hairy and less

connate, filaments pilose instead of ciliate, and seeds more delicately retic-

ulated. (408.) Mount Graham, Arizona, at 9,200 feet altitude. Also a

more white-flowered and more pilose form (234) from Willow Spring, Ariz.,

at 7,195 feet altitude. Nevada and Utah ; Colorado (758).

Geranium Fremontii, Torr. (PI. Fendl. p. 26).—Much branched,

6'-2° high, pubescent or glabrous ; upper stem-leaves 3-5-cleft, truncate at

base, lower broadly cordate ; root-leaves 7-cleft
;

peduncles 1-2' long

;

pedicels in pairs, 1-1^' long; sepals oval, with a short, thick awn ; fruiting

pedicels sometimes divaricate, or deflexed
;
petals obovate, varying from

light to deep purple, 1' in diameter, villose on the veins ; filaments at

base pilose-ciliate ; styles united below ; seeds somewhat reticulated.

Plant forms branching, luxuriant tufts. Hard to limit by a description, yet

usually readily recognized. Sanoita Valley, Arizona. No. 279, from Rocky

Canon, Arizona, I had doubtfully assigned here Mr. Watson aseures me,

that, though usually placed under G. ccespitosum, it is really G. Eremontii.

It has the stamens of ccespitosum, and is besides quite smooth.

Geranium ccespitosum, James.—Perennial, 4'-l° high; stems branch-

ing from the base ; these, with the petioles and pedicels, retrorsely pilose or

pubescent
;
peduncles several times longer than the 1-2' long pedicels

;

flowers about an inch in diameter, deep purple. Readily distinguished from

the preceding species by its stamens, which are almost as long as the

petals, and during flowering are outwardly recurved. Santa Fe\ (21.)
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Some forms resemble G. Fremontii closely, South Park, Colorado,

(759), Utah.

Erodium cicutarium, L. Pier.—Santa Pe", N. Mex. (36 a.)

Oxalis violacea, L.—Mount Graham, Arizona, at an altitude of 9,250

feet. (437

)

RUTACE^E.

Canotia* holocantha, Torr. (in Pacific R. R. Rep. iv, 68). Benth.

and Hook. 1, 616.—A much branched, leafless tree, 20° high and trunk 1°

in diameter; branchlets yellowish-green, delicately striate ; sparingly dotted

with very minute brown scales, which represent reduced leaves ; flowers

white or yellowish white; pedicels articulated; bracts small and scale-like;

minute cil-glands sparingly seen on the bracts, sepals, and petals. Gila Val-

ley, Arizona, (323.) Plate I. f

From Camp Bowie, Arizona, I have (499) a Ptelea, probably angus-
tifolia, Benth.

CELASTRINE^E.

Pachystima Myrsinites, Raf.—Utah, 5,000 to 7,000 feet altitude. Quite

recently, the indefatigable Mr. Canby has brought to light a second species

of this genus (P. Canfoji, Gray), in Giles County, Virginia. "While the

original P. Myrsinites occurs plentifully in most wooded districts from the

•Canotia, Torr.—" Flowers hermaphrodite. Calyx small, 5-lobed, persistent; the broad lobes
imbricated in aestivation. Petals 5, hypogynous, oblong, very obtuse, at base with a broad insertion, im-
bricated in activation, with a rather prominent midrib inside, deciduous. Stamens 5, hypogynous,
opposite to the calyx lobes : filaments subulate, somewhat shorter than the petals, persistent : anthers
oblong-cordate, introrse, affixed to the filaments in the acute apex of a deep sinus, apiculate with a small
mucro; cells inwardly longitudinally dehiscent, Dried pollen becomes 3-horned when moistened. Disk
none. Ovary placed on a gynobase {at first thicker than itself ), 5-celled, the thick style at length elongat-
ing: stigma small, slightly 5-lobed; cells of the ovary opposite to the petals. Ovules in the cells most
frequently 6, subhorizontally inserted in two series in the inner angle [amphitropoiis] ; micropyle infe-
rior. Capsule ovate-fusiform, somewhat woody, covered with a delicate, somewhat fleshy epicarp,
5-celled, 10-valved at the apex (at first septicidal aud later loculicidal), terminated by 10 split portions
of the persisting style; columella none. Seeds 1-2, filling tho cell, ascending, subovato, flattened ; testa
subcoriaceous, thickly papillulose, produced below into a broad membranous wing somewhat longer
than the nucleus. Embryo straight, in a thin layer of fleshy albumen ; cotyledons oval, flat ; the short-
ish radicle inferior." My own specimeno showing only the flowers and immature fruit, I have been
obliged to quote the above from Dr. Gray's complete description, recently published in Proc. Amer. Acad,
xii, pp. 159-160.

t Branch
;
natural size. Fig. 1. A cross section of a flower. Fig. 2. An open flower. Fig. 3. A

longitudinal section of flower. Fig. 4. An inside view of stamen. Fig. 5. An outside view of stamen.
Fig. G. The young fruit; petals fallen and filaments remaining. Fig. 7. A vertical section through a
young ovary. Fig. 8. A young ovule. Fig. 9. A vertical section of mature fruit. Fig. 10. A cross section
of fruit. Fig. 11. A seed. Fig. 12. A diagonal section of a seed. All except the branch maguified about
five diameters.

G BOT
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Rocky Mountains to the Pacific, in Northern California and Washington

Territory, this is only known at one station in the Alleghany Mountains,

and makes an addition to the list of those few genera (such as Boyltinia

and Cahjcanthus), which are divided between Eastern and Western North

America."

—

(Gray, Proc. Am. Acad, viii, pp. 623-624.)

RHAMNEiE.

Zizyphus* lycioides, Gray, var. canescens, Gray.—A much branched

shrub, 4-5° high
;
younger branches covered with a light gray powdery

substance, which is readily scraped away, leaving the green epidermis

exposed beneath; leaves oval, obtuse, pubescent (especially beneath)
;
peti-

oles 2-4" long; spiny branches £-1' long, thick, terminating abruptly in

a point. More or less leafy; flowers greenish. Valley of the Gila, Ari-

zona, at 3,080 feet altitude. (331.)

IvAuwiNSKiAf Humboldtiana, Zucc. (Gray, PI. Wright. 1, p. 32).

—

Shrub from 2-12° high, leaves oval and beautifully penninerved [Flow-

ers not seen.] Drupe ovoid, 4-5" long, pointed with the remains of the

style, cup or disk-like calyx terminating the pedicel after the drupe has

fallen. Plant appears to vary much in the shape of the leaves and in the

number of flowers in the axillary clusters. Arizona.

Rhamnus crocea, Nutt. (T. & G. Fl. N. Am.).—"Low, branches

* Zizyphus, Juss.—Calyx 5-cleft, tube broadly obcouical, lobes triangular-ovate, acute, spreading,

carinate witbiu. Petals 5 (rarely 0), booded, deflexed. Disk flat, 5-augled, margin free Stamens

5, iucluded or longer tban tbo petals, filaments subulate. Ovary immersed in the disk aud at the base

confluent with it, 2-, rarely 3-, most rarely 4-celled; styles 2-3, conical, free or connate, divergent,

stigmas small, papillose. Drupe fleshy, globose or oblong, putamen woody or bony, 1-3-celled, 1-3-

seeded. Seeds plano-convex, testa thin, fragile, and smooth, albumen little or none; cotyledons thick
;

radicle short.—Shrubs or trees decumbent, or with many small branches, often with strong, hooked

spines. Leaves sub-distichous, alternate, petiolate, coriaceous, entire or crenate, 3-5-nei ved. Stipules

both spiuescent or one caducous, hooked or straight, cymes short, axillary, few-flowered. Flowers small,

greenish. Fruit often edible.

—

Bentham & Hooker.
t Kauwinskia, Zucc.—Calyx 5-cleft, tube hemispherical or turbinate, acute lobes 3-angled, keeled

or with the keel produced witbiu and above into a spur. Petals 5, short-clawed and booded. Stamens

longer than the petals, filaments subulate. Disk lining the tube of the calyx, delicate limb free. Ovary
sub-globose, immersed in the disk, fr<_e, 2-3-celled, septa parting in the middle, often attenuated (tbo

ovary) into a triangular style, with the apex 2-3-lobed, stigmas obtuse, papillose; ovules 2 in each cell,

parallel, curved downward. Drupe sub-globose or ovoid, apiculate with the persistent style, surrounded

at base by the calyx, putamen 1-2-celled, each cell 1-seeded. Seeds erect, obovate, testa membranous,

dark-verrucose, raphe elevated, albumen in a thin fleshy stratum adherent to the testa; cotyledons oval,

fleshy; radicle very short.—Small trees and shrubs. Leaves sub-opposite, petiolate, oblong, entire,

penninerved, pellueidly pnnctulate. Stipules membranous, deciduous. Flowers axillary, racemose or

cyruose. Cymes fasciculate.

—

Bentham & Hooker.
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spinescent
;
leaves thick, evergreen, obovate, £' long

;
petiole 1-2" long,

glandularly denticulate ; flowers dioecious, apetalous, styles distinct above.
A thorny shrub with yellow wood, imparting its color to water." Arizona.
I have not seen the plant.

Ceanothus Fendleri, Gray.—Shrub, with stiff", and often spine-tipped,

gray branches
; leaves thickish, tomentose pubescent beneath, smoother on

upper surface, lanceolate to oval, 5-12" long, usually cuneate at base,

petioles 1-3" long
; small white flowers in paniculate racemes terminating

the branches. New Mexico (143). Camp Apache, Ariz. (257), at 4,900
feet.

AMPELIDE.E.

Vitis aestivalis, Michx., var. f—" Resembling a common Texan and
New Mexican form; perhaps V. Arkonka, Engelm. Arizona."—S.

Watson.

Ampelopsis quinquefolia, Michx.
( Vitis, Bentham & Hooker, Gen.

Plant.)—New Mexico. (110.)

SAPINDACE,E.

Sapindus* marginatus, Willd.—Tree 10-30° high; leaves 4-8' long,
leaflets thickish, shining, plainly penninerved, lanceolate, tapering into a
long point, inequilateral, somewhat falcate ; flowers in compound terminal
and axillary panicles

; fruit globose, 6" in diameter. Arizona, in the dryer
portions. (301.) "Soapberry."

Acer glabrum, Torr.—Mountain streams of Colorado. The name A.
tripartitum, Nutt., would have been much more appropriate. (1.)

Acer grandidentatum, Nutt.—(303.) Ash Creek, Arizona, at 4,684
feet altitude. Utah.

* Sapindus, Linn.-Flowers polygamous, regular. Sepals 4-5, 2-seried, imbricated. Petals 4-5
naked or with 1-2 glabrous or villous scales withiD, produced into a claw above. Disk complete
annular or elevated. Stamens 8-10 (rarely 4-7 or more), filaments free, frequently pilose; anthers
versatile. Ovary entire or 2-4-lobed, 2-4-celIed ; style terminal, stigma 2-4-lobed ; ovules solitary in
each cell, ascending from the base of the interior angle. Fruit fleshy or coriaceous, with 1-2, (rarely) 3-4
coor.i, which are oblong or globose and iudehiscent. Seeds usually globose, destitute of an aril, testacrm taceousor membranous

; embryo straight or curved, cotyledons thick, radicle short.-Trces or shrubs.
I* iv es alternate, without stipules, simple, l-foliate,or abruptly pinnate, with the leaflets entire, or rarely
serratt Racemes or panicles either terminal or axillary. Fruit dry or baccate.—Bentham &. Hooker.
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Negundo aceroides, McEnch.—Santa Fd, N. Mex., along water-courses

at 7,044 feet altitude. (20.) Arizona and Utah.

ANACARDIACE^.

Rhus virens, Lindh. (PI. Lindh. 2, p. 159).—Shrub, 4-6° high, with

bark much resembling Kalnria latifolia ; leaflets (in my specimens) 3-5,

rigidly coriaceous, insequilateral (terminal one largest), entire and under

surface thickly sprinkled with black dots ; sepals and subtending bracts

tinged with red, petals white, flowers in a thyrsoid panicle, which is shorter

than the leaves; "drupe red, hairy, putamen lenticular and smooth." Rocky

ledges on east side of Santa Rita Mountain, Arizona, at 5,700 feet altitude.

(645.) Resembling in all respects the specimens obtained by the Mexican

Boundary Survey, save that in the Boundary specimens there are 7-9

leaflets.

Rhus glabra, L.—Chiricahua Agency, Arizona, at an altitude of 5,310

feet. (533.) Utah.

Rhus aromatica, Ait., var. trilobata, Gray. {Rhus trilobata, Nutt.)

—

(203.) Willow Spring, Ariz. Utah.

Rhus integrifolia, Benth. & Hook. (Styphonia, Nutt.)—A. small,

much branching tree, with oval, obtuse, entire leaves, which are 1' or more

long, petioles 4" long ; sepals and petals reddish ; hairy drupes the size of

a pea. Arizona. I have not seen specimens.

Rhus Toxicodendron, L.—Willow Spring, Ariz., at 7,195 feet alti-

tude. (254.)

LEGUMINOS^.

By Sereno Watson.

Suborder I. PAPILIONACEiE. Flowers irregular, perfect. Perigynous disk lining

the bottom of the campauulate or tubular 5-cleft or toothed calyx and bear-

ing the petals and stamens. Petals 5 (rarely fewer), imbricated, the upper
one larger and exterior. Stamens 10 (rarely 5), diadelphous (9 aud 1), or

inonadelphous, or rarely distinct. Seeds without albumen. Eadicle iuflexed.

Leaves simple or simply compound.

I. Stamens distinct.

* Leaves digitately 3-foliolate ; stipules conspicuous : pod flat, 2-valved.

Thermopsis. Perennial herb. Flowers yellow, racemose. Pod linear,

straight, several-seeded.



CATALOGUE. 85

** Leaves unequally pinnate; stipules small or none: pod turgid, mostly indehiscent
and few-seeded.

Sophoea. Perennial berb. Flowers wbite, racemose. Pod terete, monili-
form, few-seeded.

Amoepha. Sbrub, glandular-dotted. Flowers purple, racemose; wings and
keel wanting: stamens monadelpbous at base. Pod 1-2-seeded.

Paeeyella. Glandular sbrub. Flowers spicate : petals none. Pod 1-seeded.

II. Stamens monadelphous or diadelphous.

* Anthersof two forms: stamens monadelpbous: leaves digitate, of 3 or more entire
leaflets: pods debisceut. Herbs or shrubby, not glandular-dotted noi
climbing.

Ceotalaeia. Calyx 5-lobed. Pod inflated. Leaflets 3.

Lupous. Calyx 2-lipped. Pod flattened. Leaflets 5 or more.
** Anthers mostly uniform. Not climbing,

t Leaflets 3 (rarely digitately 5 or 7), toothed : stamens diadelphous : pods small
and mostly included in the calyx (strongly coiled in Melilotus).

Medicago. Flowers in long axillary racemes or spikes
;
petals free, decidu

ous. Style filiform. Pod small, wrinkled.

Melilotus. Flowers as in Medicago. Style subulate.

Teifolium. Flowers capitate
;
petals persistent, united with the filaments.

tt Leaves piunately 3-many-foliolate (very rarely digitate or simple in HosacMa);
leaflets entire : pod not articulated.

J Flowers umbellate or solitary, on axillary peduncles: stamens diadelphous:
herbage not glandular-punctate.

Hosaokia. Herbaceous or shrubby. Petals yellow or yellowish, turning
brownish

; claw of the standard remote from the rest.

It Flowers spicate or racemose: stamens diadelphous: herbs not glandular-
punctate (except in Glycyrrhiza) : pod dehiscent.

Tepheosia. Peduncles terminal. Standard hairy. Pod flat, 1-celled.

Indigofeea. Peduncles axillary. Standard hairy. Pod linear, terete,

2 celled. Connective of the anthers glaud-tipped.

Asteagalus. Peduncles axillary. Standard naked ; beak of the keel not
erect or recurved. Pod often bladdery or turgid, 1-celled, or more or less
2-celled by the intrusion of the dorsal suture.

Oxyteopis. Like Astragalus, but the keel with an erect or recurved beak,
and pod partially 2-celled by intrusion of only the ventral suture.

Glycyeehiza. Like Astragalus, but anthers confidently 1-celled, pod armed
with prickles and 1-celled, and leaves more or less glandular and punc-
tate.

ttt Flowers spicate or racemose: stamens mostly monadelphous or distinct:
pods indehiscent, small and few seeded. Herbs or shrubs, mostly glandu-
lar punctate.



86 BOTANY.

Psoralea. Perennial herbs, with 3-foliolate leaves aud axillary spikes.

Stamens mouadelphous or somewhat diadelphous. Pod 1-seeded.

Amorpha. Shrubs, with pinnate leaves and terminal racemes. Wings and

keel wanting. Stamens united only at base. Pod 1-2 seeded.

Petalostemon. Herbs, with piuuate leaves and terminal spikes. Stamens

5, mouadelphous, bearing 4 of the petals on the tube. Pod 1-seeded.

Parryella. Shrubby, with pinnate leaves and terminal spikes. Stamens

10, distinct. Petals none. Pod 1 seeded.

Dalea. Shrubs or herbs, with pinnate leaves and terminal spikes or heads.

Stameus 10, monadelphous, the petals jointed to the tube. Pod 1-2 seeded.

1 1 1 Leaves pinnately 3-manyfoliolate (digitately 2-4-foliolate in Zomia) ; leaflets

entire: pod transversely 2-several-jointed, the joints indehiscentand 1-seeded.

Herbs.

Hedysartjm. Leaflets several, stipellate; stipules scarious. Stamens dia-

delphous. Perennial, with axillary racemes.

Zornia. Leaflets 2 ; stipules herbaceous. Stamens monadelphous. Flowers

spicate, each solitary and sessile between a pair of conspicuous bracts.

Annual.

Desmodium. Leaflets 3 ; stipules dry and striate. Stamens usually mona-

delphous. Bacemes simple or panicled.

* * * Anthers uniform. Herbs, climbing by tendrils or twining, sometimes prostrate:

stamens diadelphous : pod flat,2-valved: racemes axillary (or flowers axillary

in Gologania and Rhynchosia).

t Leaves abruptly pinnate, terminated by a tendril : seed-stalks broad at the

hilum.

Vicia. Stamen-tube oblique at the mouth. Style filiform, hairy around and

below the apex.

Lathyrtjs. Stamen-tube nearly truncate. Style dorsally flattened, usually

twisted half around, hairy on the inner side,

tt Twining or prostrate herbs, with 3-foliolate leaves.

% Flowers not yellow : seeds several.

Cologania. Calyx tubular. Style naked. Bracts persistent.

Galactia. Calyx 4-cleft. Keel nearly straight. Style naked. Bracts minute

or caducous.

Phaseoltjs. Calyx short. Keel strongly incurved and standard reflexed.

Style bearded. Bracts minute or caducous.

\ f Flowers yellow, axillary : seeds 1 or 2.

Ehynchosia. Flowers small. Style naked. Leaves often resinous-dotted.

Suborder II. CiESALPINEiE. Flowers more or less irregular, perfect. Perigy-

nous disk lining the base of the short calyx-tube. Petals 5, imbricated, the

upper one included. Stamens 10 or fewer, distinct. Seeds sometimes

albuminous. Kadicle not inflexed.

• Leaves bipiuuate ; leaflets small : anthers 10, versatile, dehiscing longitudinally ;

calyx slightly imbricate or valvate.
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Hoffmanseggia. Low herbs or woody at base. Pod flat. Seeds without

albumen.

Pakkinsonia. Somewhat spinescent shrubs or trees. Pod more or less

torulose. Seeds albuminous.

* • Leaves simply and abruptly pinnate : anthers 10 or fewer, fixed by the base,

opening by terminal pores : calyx imbricated.

Cassia. Herbs or woody at base. Pods rather thick or flat. Seeds albu-

minous.

Suborder III. MIMOSEiE. Flowers regular, small, in spikes or heads, perfect or

polygamous. Calyx and corolla valvate, 4-6-toothed or divided. Perigy-

nous disk none. Stamens as many or twice as many as the lobes of the

corolla, or numerous, hypogynous. Seeds mostly without albumen. Radicle

not inflexed. Leaves usually bipinnate.

* Stamens twice as many as the petals or just as many: pollen-grains numerous.

Prosopis. Shrubs or trees, more or less spiny. Petals distinct or becoming
so. Flowers greenish, in heads or cylindrical spikes. Pod straight or

coiled, at length thick and pulpy within.

Desmanthus. Herbs, unarmed. Flowers purplish, in globose heads. Pod
flat and thin, not jointed, 2-valved.

Mimosa. Herbs or shrubs, armed with prickles. Flowers in heads or short

spikes. Valves of the pod separating from the persistent margins, entire

or jointed.

* * Stamens numerous : pollen-masses 4 to 6 in each anther-cell.

Acacia. Shrubs or small trees, usually armed. Flowers capitate or spicate,

yellow. Stamens distinct. Pod flat, 2-valved.

Calliandra. Herbaceous or shrubby, unarmed. Flowers capitate. Sta-

mens united at base into a tube, long-exserted, purple or white. Pod
dehiscing elastically from the apex downward.

Thermopsis* Montana, Nutt. (Toit. & Gray, Fl. i, 300). (T. fdbacea,

DC, var. montana, Gray.)—Somewhat silky-pubescent, at least on the

under surface of the leaves : leaflets oblong-obovate to narrowly oblong,

obtuse or acutish, smooth above, one to three inches long; stipules ovate

to lanceolate, exceeding the petioles : bracts oblong to linear-lanceolate

:

pod linear, straight, erect, pubescent, two or three inches long and 10-12-

seeded, on a stipe shorter than the calyx-tube.—On stream-banks in the

mountains, from Wyoming Territory to New Mexico and westward to

Oregon; Northern Nevada, 1871; Denver, Colo. (201).

"Thermopsis, R. Brown.—Calyx canipanulate, equally cleft to the middle, or the two upper teeth

united. Standard broad, shorter than the straight wings, the sides reflexed. Stamens distinct ; anthers

uniform. Pod coriaceous, linear to oblong-linear, flattened, few-many-sceded, nearly sessile.—Stout

perennial herbs, with digitately 3-foliolate leaves on short petioles ; leaflets entire and stipules foliaceous

;

flowers large, yellow, in terminal racemes, with persistent herbaceous bracts.
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Sophoka* sericea, Nutt. (Gen. i, 280).—Appressed silky-pubescent:

stems herbaceous, from a perennial running rootstock, erect, a foot high or

less, branching : leaflets six to ten pairs, oblong-obovate, obtuse or refuse,

glabrous above, two to six lines long ; stipules linear or wanting : racemes

shortly peduncled, rather loose, short ; bracts subulate, somewhat persistent,

about equalling the pedicels : calyx 5-toothed : petals white, four to six

lines long ; the standard longer, recurved, and with a narrow claw : pods

pubescent, more or less stipitate, thin-coriaceous, scarcely dehiscent, 1-3-

seeded (about 6-ovuled), an inch or two long.—Colorado to New Mexico,

frequent ; collected at Kit Carson and Apex, Colo. (238), and at McArthy's

Ranch, N. Mex. (98).

Crotalaria lupulina, DC. (Prodr. ii, 133).—Annual and finely

pubescent or glabrate : stem slender, erect or ascending, one-half to two

feet high, branching : leaves digitately 3-foliolate ; leaflets cuneate-oblong,

obtuse, mucronulate, smooth above, a half to one and a half inches long,

exceeding the petioles ; stipules setaceous : peduncles terminal and opposite

the leaves, loosely flowered: bracts minute: pedicels recurved: calyx

two lines long or less: petals three to six lines long, the keel with a

long straight beak : pod oblong, half an inch long.—From New Mexico

and Arizona to Northern Mexico, and also in Cuba ; collected by Roth-

rock, in Arizona, at Camp Grant (443), Chiricahua Agency (534),

and Camp Crittenden (684). Grisebach refers the species to C. pumila,

Ortega.

Lupinus Sitgreavesii, Watson (Proc. Am. Acad, viii, 527).—Peren-

nial, herbaceous, slender, leafy and branching, about two feet high, more

or less silky -villous
;

pubescence of the racemes short and spreading:

leaflets 7 to 9, narrowly oblanceolate, usually glabrous above or nearly so,

equalling the petioles: raceme open, shortly peduncled: flowers rather

large, light blue, on slender pedicels : calyx broad, not spurred : standard

naked; keel usually ciliate : pod 5-seeded.—In the mountains from the

Southern Sierra Nevada to Southern Colorado and New Mexico; San

* Sophora, Linn.—Calyx campanulate, with short equal teeth. Petals nearly equal ; standard

broad. Stamens distinct ; anthers uniform. Pod thick or coriaceous, terete, stipitate, mostly iudehiscent,

constricted between the several sub-globose seeds and usually necklace-like.—Trees, shrubs, or herbs,

with unequally pinnate leaves and entire leaflets ; stipules small or none; flowers in terminal racemes.
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Francisco Mountains, 1871; Willow Spring, Ariz., Loew (1115); Rocky

Canon, Ariz., Rothrock (285). An apparently variable species of some-

what uncertain limits.

Lupinus farvifloeus, Nutt.—In the Sierra Nevada and northward to

the Columbia, and also in the Wahsatch Mountains, where it was collected

in 1871.

Lupinus laxifloeus, Dougl.—From Washington Territory to Nevada

and Utah; in the Wahsatch, 1871.

Lupinus argenteus, Pursh.—Perennial, herbaceous, with short ap-

pressed silky pubescence, the numerous stems rather low, leafy, much

branched, often decumbent at base : leaflets 5 to 8, narrowly oblanceolate,

smooth above or nearly so, equalling the short petioles: racemes nearly

sessile, short: flowers small, blue or whitish, on slender, usually short

pedicels : calyx broad, somewhat gibbous : petals naked or nearly so : pods

3-5-seeded.—Oregon to Montana; at Mosquito Pass, Colo., Wolf (196).

Var. decumbens, Watson, I. c. 532, rather stout, with denser racemes,

and var. aegophylla, Watson, I. c, more silky-pubescent, and nearly equally

so on both sides of the leaves, the flowers larger, and the calyx decidedly

spurred, are both very common in the Rocky Mountains from Montana to

New Mexico. The first was collected near Gray's Peak by Wolf (197,

202), at Rancheria Springs, Ariz., Loew (199), and at Sulphur Springs,

Southern Arizona, Rothrock (543), the latter specimens closely approach-

ing the typical form; var. aegophylla at Santa Fe', N. Mex., Rothrock

(1,59).

Lupinus holoseeiceus, Nutt.—Much resembling the latter variety of

the last species, but more densely appressed white-silky tln-oughout, the

standard hairy upon the back, and the keel ciliate.—On the eastern side of

the Sierra Nevada from Oregon to Southern Nevada and Utah, where it

was collected in 1871.

Lupinus leucophyllus, Dougl.—From Oregon to Utah and New
Mexico ; collected in the Wahsatch in 1871.

Lupinus c^spitosus, Nutt.—Perennial, dwarf, the stems very short and

cespitose : pubescence appressed-villous : leaflets 5-7, oblanceolate, several

times shorter than the petioles : racemes sessile, short, dense : bracts long,
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persistent: flowers small, purple, nearly sessile: standard narrow; keel

ciliate : pod very short, 3-4-seeded.—From Wyoming to Colorado and

Utah ; on Blue River, Colorado, Wolf (200).

Lupinus pusillus, Pursh.—From the Upper Missouri to the Columbia

and southward through the interior; Denver, Wolf (198).

Lupinus Kingii, Watson (Proc. Am. Acad, viii, 534). (L. Sileri,

Watson, same, x, 345.)—Resembling the last, but more slender and villous

with soft white hairs : racemes very short, few-flowered, on long slender

peduncles : pods and seeds smaller.—Utah and Colorado ; at Loma, on the

Rio Grande, Wolf (195).

Medicago sativa, Linn.—Santa ¥6, N. Mex., naturalized in the

Plaza, Rothrock (65). Known as "Alfalfa".

Melilotus parviflora, Desf. "Sweet Clover."—Camp Lowell, Ariz.,

Rothrock (710, 716).

Melilotus alba, Lam.—Collected in Utah, 1871.

Trifolium megacephalum, Nutt. (Gen. ii, 105).—Perennial, very

stout, rather low, somewhat villous : leaflets 5 to 7, obtuse, nearly an inch

long ; stipules ovate-oblong : flowers rose-colored, sessile in very large

naked terminal heads : calyx-teeth filiform, plumose : ovary smooth, 6-

ovuled.—From Washington Territory to Northeastern California and Ne-

vada; Diamond Range, Northern Nevada, 1871.

Trifolium longipes, Nutt. (Torr. & Cray, Fl. i, 314).—Frequent from

the Rocky Mountains to the Pacific; Mogollon Mesa, Loew (179).

Trifolium nanum, Torrey (Ann. N. Y. Lye. i, 35, t. 3).—In the Rocky

Mountains and Wahsatch; South Park, at 13,000 feet altitude, Wolf

(175, 874).

Trifolium Parryi, Gray (Am. Journ. Sci. 2d ser. xxxiii, 409).—In

the Rocky Mountains and Wahsatch ; at Twin Lakes, in South Park, Wolf

(177, 184).

Trifolium dasyphyllum, Torr. & Gray (Fl. i, 315).—In the Rocky

Mountains and Wahsatch ; on Gray's Peak and in South Park, Wolf

(182, 183).

Trifolium involucratum, Willd.—Annual, glabrous, the ascending

stems often a span high or more : leaflets usually oblanceolate, acute, a
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half to an inch long: flowers purple or rose-colored, half an inch long,

sessile in close heads, involucrate : involucre deeply lobed, the lobes laci-

niately and sharply toothed: calyx-teeth thin, long and narrow, entire:

ovules mostly 5 or 6.—Var. heteeodon, Watson (Proc. Am. Acad, viii, 1 30),

with usually larger heads and broader leaflets ; some of the calyx-teeth

setaceously cleft.—A very common species west of the Rocky Mountains,

ranging from British America to Mexico, the variety nearer the coast. The

typical form was collected in the valley of the Upper Arkansas, Colorado,

Wolf (176) ; at Santa F^, N. Mex., Rothrock (63) ; in Western New Mexico,

Loew ; at Zuni Village, N. Mex., Rothrock (172) ; at Willow Spring, Ariz.,

Rothrock (229). A form with the small involucre cleft nearly to the

base was found in Zuni River Canon (178), and on Mount Graham, Roth-

rock (432).

Trifolium monanthum, Gray (Proc. Am. Acad, vi, 523).—Annual,

very slender, low and often dwarf, more or less villous : leaflets obcordate

to oblanceolate, mostly retuse : flowers 1 to 4, white or purplish, with a very

small 2-3-parted involucre, much longer than the calyx : calyx-teeth not

rigid, subulate, shortly acuminate.-—In the mountains of Nevada, 1871.

Hosackia* puberula, Benth. (PI. Hartw. 305).—Perennial, herba-

ceous, usually a span high or more, canescently puberulent, slender : leaflets

3 to 5 upon a short rhachis, linear-oblanceolate, 6 to 9 lines long ; stipules

gland-like : peduncles exceeding the leaves, 1-5-flowered, with or without

a sessile 1—5-foliolate bract : flowers half an inch long, yellow : calyx-teeth

about equalling the tube : pod nearly straight, an inch long, pubescent,

many-seeded.—New Mexico to Arizona ; Rancheria Springs, Loew (119),

and Sanoita Valley, Arizona, Rothrock (659).

—

H. riffida, Benth., is a form

with the rhachis of the leaves very short or wanting, and the leaflets

usually somewhat broader.

Hosackia Wrightii, Gray (PL Wright, ii, 42).—Like the last, but the

peduncles wanting, the flowers being solitary in the axils upon a short pedi-

* Hosackia, Dougl.—Calyx- teeth nearly equal. Petals free from the stamens, nearly equal;

standard often remote from the rest, ovate or roundish ; keel curved, obtuse or somewhat acutely beaked.

Stamens diadelphous; anthers uniform. Pod linear, compressed or nearly terete, sessile, several-seeded,

with partitions between the seeds.—Herbaceous or rarely woody, with pinnate 2-many-foliolate leaves;

stipules mostly minute and glandlike ; flowers in axillary sessile or pedunculate umbels, yellow, often

becoming brownish.
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eel, or rarely shortly pedunculate : leaflets mostly linear, palmate upon a

very short petiole or sessile.—New Mexico and Arizona ; Willow Springs,

Loew (1114), and White Mountains, Arizona, Loew (1113), and Fort Win-

gate, N. Mex., Rothrock (152).

Hosackia Purshiana, Benth.—Annual, usually a foot high or more,

and more or less silky-villous: leaflets 1 to 5, ovate to narrowly lanceolate,

2 to 9 lines long ; stipules gland-like : flowers small, yellow, on pedun-

cles exceeding the leaves, bracteate with a single leaflet: calyx-teeth linear,

much exceeding the tube, about equalling the corolla: pod linear, straight,

smooth, an inch long, 5-7-seeded.—Frequent from the Mississippi to the

Pacific; Nevada, 1871, and Camp Grant, Ariz. (368).

Tephrosia leiocarpa, Gray (PI. Wright, ii, 36).—Perennial, erect,

rather stout, a foot high or more, with a fine, appressed, silky pubescence

:

leaflets 6 to 10 pairs, linear-oblong, obtuse, mucronate, smooth above,

shortly petiolulate, about an inch long : peduncles terminal and axillary,

scarcely exceeding the leaves, rather few-flowered: calyx-lobes subulate, as

long as the tube
;
petals large, purple, 9 lines long : pods linear, straight,

glabrous, two inches long by three lines wide, sessile, about 10-seeded.

—

Arizona, Sanoita Valley, Rothrock (685), near the original locality, where

only it had been collected by Mr. Wright.—Very near T. onobrychoides,

Nutt. Differing in its short peduncles and smooth pods.

Tephrosia leucantha, H. B. K. (Nov. Gen. vi, 460, t. 577).—Peren-

nial, erect or ascending, rather stout, about a foot high, appressed-pubescent

and somewhat rusty silky-villous throughout, the hairs upon the petioles

spreading: leaflets 5 to 12 pairs, oblong, rounded at each end, mucronate, an

inch long : raceme terminal, short and shortly peduncled : flowers yellow, 6

or 7 lines long, exceeding the erect slender pedicels : calyx very villous, the

slender lower teeth longer than the tube : style pubescent: pods narrowly

linear, straight, spreading, densely rusty pubescent with short spreading

hairs.—Southern Arizona, apparently identical with the typical form of

Central Mexico; in Sanoita Valley, Rothrock (625).

Tephrosia tenella, Gray (PI. Wright, ii, 36)—Annual, erect, very

slender, a span high or less, nearly glabrous: leaflets 1 to 3 pairs, thin,

linear, obtuse, mucronate, an inch long : flowers few, in an interrupted
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long-pedunculate raceme, purple, 3 lines long, on short pedicels, the lowest

often subtended by a leaf: calyx-teeth subulate, equalling the tube: pods
spreading, linear, straight, puberulent, an inch long, 4-6-seeded.—Southern
Arizona, in Sanoita Valley, Rothrock (632 in part).

Indigofera* leptoslpala, Nutt. (Torr. & Gray, Fl. i, 298).—Annual,
canescently pubescent, usually decumbent; stems a foot or two long: leaf-

lets 3 or 4 pairs, cuneate-oblong, obtuse, a half to an inch long, sometimes
smoother above: flowers nearly sessile, scattered in long-pedunculate

racemes exceeding the leaves : petals pale scarlet, 4 or 5 lines long, nearly
twice longer than the slender calyx-teeth: pods linear, terete, straight,

pubescent, reflexed, an inch long or more, 6-9 -seeded.—From Arizona and
New Mexico eastward to the Atlantic; in Arizona, 1871 or 1872, locality

not given.

Astragalus caryocahpus, Ker.—From the Saskatchewan to Texas

;

at Denver, Wolf (232).

Astragalus lentiginosus, Dougl. (Hook. Fl. i, 151), and var. Fre-
monti, Watson, more hoary-pubescent ; stem flexuous.—From Washington
Territory through the interior to Southern Nevada ; both forms were col-

lected in Nevada, 1871.

Astragalus diphysus, Gray (PI. Fendl. 34).—Scarcely more than a
glabrous form of the last, with rather larger flowers; the pods usually

larger and with somewhat thicker walls.—Northern Nevada to New Mexico;
in Nevada, 1871, and New Mexico, Rothrock (183).

Astragalus Canadensis, Linn.—From Winnipeg Valley to Washing-
ton Territory, Northern Utah, and the Atlantic; in the Wahsatch, 1871.

Astragalus adsurgens, Pall. (Astrag. 40, t. 31).—From Winnipeg
Valley to Nebraska and Colorado ; South Park, Wolf (336).

Astragalus hypoglottis, Linn.—New Mexico to the Arctic Circle

and Alaska; at Apex and South Park, Colorado, Wolf (231, 242, 867).

Astragalus Drummondii, Dougl. (Hook. Fl. i, 153, t. 57).—Perennial,

* Indigofeka, Linn.—Calyx broad and short, oblique ; teeth nearly equal. Standard ovate or
orbicular

;
keel subulately spurred on each side. Stamens diadelphous ; anthers uniform, glandnlur-apicu-

late. Stylo glabrous : stigma capitate. Pod globose to linear, 2-celled, 1-many-seeded, with partitions
between the truncate seeds.-Herbaceous or shrubby, more or less pubescent with apprcssed hairs
attached by tho middle

;
leaves mostly unequally pinnate, with setaceous stipules ; flowers in axillary

racemes or spikes, usually rose-colored or purple.
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villous throughout with spreading hairs, very stout, a foot or two high :

leaflets 10 to 15 pairs, cuneate-ohlong to linear, G to 9 lines long, often

retuse : flowers in long and long-peduncled racemes, ochroleucous, about

nine lines long, on rather slender pedicels : pods coriaceous, linear and

exsertly stipitate, an inch long, terete or somewhat compressed, with a deep

narrow dorsal furrow, and 2-celled or nearly so, smooth, nearly straight,

reflexed.—From the Saskatchewan to Nebraska and Colorado ; at Apex,

Colo., Wolf (215).

Astragalus kacemosiis, Pursh (Fl. ii, 740).—Resembling the last,

but glabrous or somewhat appressed-pubescent: pedicels slender: pod some-

what broader and more compressed.—From Nebraska to Southern Colorado

and Idaho; at Apex (216) and South Park, Colo., Wolf (227, 251).

Astragalus humistratus, Gray (PI. Wright, ii, 43).—Perennial, some-

what villous-pubescent with mostly appressed hairs : stems slender, pro-

cumbent, a foot long or more : leaflets 5 to 10 pairs, linear-oblong, acute,

half an inch long : flowers nearly sessile in a loose long-peduncled raceme,

spreading, 4 lines long, purplish : calyx-teeth equalling or exceeding the

campanulate tube : pods coriaceous, sessile, pubescent, linear-oblong, half

an inch long, curved, somewhat compressed contrary to the sutures, nearly

2-celled, with a deep dorsal furrow, the ventral suture prominent.—New
Mexico to Sonora ; in Western New Mexico, Loew (203).

Astragalus gracilis, Nutt. (Gen. ii, 100).—Perennial, somewhat

appressed-pubescent, slender, erect or ascending, a foot high or more : leaf-

lets 3 to 5 pairs, narrowly linear, half an inch long or less : flowers very

small, white or purplish, in an elongated open long-peduncled spike: calyx-

teeth very short : pods coriaceous, sessile, pubescent and rugose, 2 or 3 lines

long, ovate-oblong and obcompressed, 1 -celled, concave on the back, and

the ventral suture prominent.—From Minnesota to Arkansas and the Rocky

Mountains ; at Kit Carson, Colo., Wolf (248).

Astragalus aboriginum, Richardson. (Phaca aboriginum, Hook. Fl. i,

143, t. 66.)—From Colorado and Northern Nevada to the Arctic Zone

;

South Park, Wolf (249).

Astragalus oroboides, Hornem., var. Americanus, Gray.—Allied to

the last ; more nearly glabrous : leaflets obtuse or retuse : flowers on longer
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pedicels, in a loose elongated raceme, purple : calyx-teeth shorter than the

tube
: pod very shortly stipitate, pubescent, reflexed, half an inch long or

less, oblong-ovate, nearly terete or slightly compressed.—From Colorado to

Wyoming and the Saskatchewan
; South Park, "Wolf (233).

Astragalus alpinus, Linn.—From Maine to Washington Territory

and northward, and south in the Rocky Mountains to Colorado ; South
Park, Wolf (211, 229, 244, 245, 246).

Astragalus lotiflorus, Hook. (Fl. i, 152).—Perennial, hoary with

appressed silky hairs, very low and diffuse : leaflets 2 to 5 pairs, oblong to

linear, a half to an inch long : flowers few, yellow, small, nearly sessile in a

long-pedunculate or sessile spike : calyx-teeth at least as long as the tube,

and often nearly equalling the petals : pods coriaceous, about an inch long,

sessile, straight, pubescent, acuminate-oblong, obcompressed, 1-celled,

with a more or less deep dorsal furrow, and the ventral suture somewhat
prominent.—From Texas to Nebraska and northward ; at Denver, Wolf
(239).

Astragalus Missouriensis, Nutt. (Gen. ii, 99).—Perennial, canescent

with closely appressed dense silky straight pubescence, low and shortly

caulescent or nearly stemless : leaflets 4 to 9 pairs, oblong to rarely obo-

vate, 2 to 4 lines long, acute or obtuse : spikes short, on peduncles equalling

the leaves
: flowers purple, rather large : calyx-teeth much shorter than the

cylindrical appressed-silky tube: pods 8 to 12 lines long, thick-coriaceous,

oblong and somewhat obcompressed, nearly straight, obtuse at base, pubes-
cent and rugose, 1-celled, with the ventral suture prominent, and often more
or less concave on the back.—A rather common species, from the Saskatch-

ewan and Wyoming Territory to New Mexico; at Kit Carson, Colo, Wolf
(210), and at Deer Spring, Ariz. (186).

Astragalus Shortianus, Nutt. (Torr. & Cray, Fl. i, 331). (A. cyaneus,

Gray, PI. Fendl 34.)—Like the preceding, but the leaves broader and
usually obovate; the pubescence upon the calyx of coarse, somewhat
entangled hairs, not appressed; the pod as in the last, but larger, longer

(sometimes two inches long), and more curved.—Colorado to Wyoming
and New Mexico; Clear Creek, Colo., Wolf (241), and N. Mexico, Rothrock
(1112).
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Astragalus Parryi, Gray (Am. Journ. Sci 2d ser. xxxiii, 410).—Simi-

lar in habit, but villous throughout with loose spreading hairs ; stems

decumbent : leaflets obovate to oblong, often retuse and usually small

:

calyx-teeth large and about equalling the tube : pods narrower, an inch long

and curved, more compressed, and nearly 2 -celled by the depression of the

sutures.—Colorado to Northwestern Texas; Wolf (237), but the locality

not given.

Astragalus iodanthus, Watson (Bot. King's Expl 70).—Northern

Nevada and Utah. Flowering specimens collected in Caiion de Chelli (212)

(also by Dr. Coulter, on Hayden's Survey, in Clear Creek Canon) are per-

haps refei^able to this species, though the corolla is nearly white.

Astragalus Utahensis, Torr. & Gray (Pacif. R. Rep. ii, 120).—Utah

to Nevada; near Salt Lake, 1872.

Astragalus lonchocarpus, Torr. (Pacif. R. Rep. iv, 80).—Peren-

nial, erect, slender, puberulent or glabrate, a foot high or more : leaflets 4

pairs or fewer, often only a terminal inarticulated one, linear, about an inch

long : flowers ochroleucous, 6 to 8 lines long, spreading in a loose long-

pedunculate raceme : calyx-teeth short : pods membranous, linear, attenuate

at each end and long-stipitate, an inch and a half long, straight, glabrous,

reflexed, terete or obcompressed, 1 -celled, the sutures usually somewhat

impressed.—Colorado to New Mexico and Utah; Santa Fe (18).

Astragalus pectinatus, Dougl. (Hook. Fl. i, 149).—Perennial, puber-

ulent or glabrate, erect and stout, a foot high or more : leaflets 5 to 8

pairs, not jointed upon the rhachis, narrowly linear, an inch or two long :

flowers large, spreading in a loose pedunculate raceme, ochroleucous : pods

thick-cartilaginous, somewhat pubescent, ovate or oblong, turgid, sessile,

half an inch long, reflexed, 1-celled, with thick prominent sutures.—From

the Saskatchewan to Colorado and Oregon ; at Kit Carson, Colo., Wolf

(234).

Astragalus Fendleri, Gray (PI. Wright, ii, 44).—Perennial, puber-

ulent, slender, erect or decumbent, a foot high or more : leaflets 7 to 12

pairs, oblong to linear, obtuse, about half an inch long : flowers purple,

4 or 5 lines long, spreading in loose long-pedunculate racemes : calyx-tube

and teeth short : pods coriaceous, slightly pubescent or glabrate, broadly
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linear, nearly an inch long, sessile or very nearly so, reflexed, usually
somewhat compressed, 1 -celled, with neither suture very prominent or

impressed.—Colorado and New Mexico ; at Apex, Wolf (226).

Astragalus Hallii, Gray (Proc. Am. Acad, vi, 224).—Distinguished
from the last chiefly by the pods, which are glabrous, shortly stipitate,

oblong, 9 lines long
: flowers a little larger, violet, in short and denser

racemes: leaflets often retuse.—Colorado to New Mexico; South Park,
Wolf (228, 247).

Astragalus cyrtoides, Gray (Proc. Am. Acad, vi, 201).—Northern
Nevada, where it was collected in 1871.

Astragalus multiflorus, Gray (Proc. Am. Acad, vi, 226).—In the
mountains from New Mexico and Nevada to the Saskatchewan and Wash-
ington Territory

; at Santa Fe", Rothrock (40), in the South Park, Wolf
(207, 250), and in Nevada, 1871.

Astragalus tegetarius, Watson (Bot. King's Expl. 76, t, 13).—Colo-
rado and Northern Nevada ; South Park, Wolf (243).

Astragalus campestris, Gray (I. c. 229).—Wyoming to Utah and
New Mexico; on the Blue River, Colorado, Wolf (218, 230).

Astragalus junceus, Gray (I. c. 230).—Wyoming to Southern Utah
and Colorado ; Denver, Wolf (235).

Oxytropis Lamberti, Pursh—From the Saskatchewan to Texas and
Arizona; at Oro City and Kit Carson, Colo., Wolf (220-224), and at

Chiricahua Agency, Ariz. (528).

Oxytropis splendens, Dougl. (Hook. Fl. i, 127).-Similar to the last:

pubescence more villous and spreading: leaflets many pairs, somewhat
verticillate

:
spikes dense and very villous, the smaller flowers (4 to 6 lines

long) scarcely exceeding the bracts : pods ovate, half an inch long.—From
Northern New Mexico to British America

; South Park, Wolf (225).

Oxytropis campestris, Linn., var. viscida, Watson (Bot. King's Expl.

77). (0. viscida, Nutt.)—More or less viscid with resinous dots.—Wyoming
to Northern Nevada and Colorado ; South Park, Wolf (252).

Oxytropis multiceps, Nutt. (Torr. & Gray, Fl. i, 341 ).—Alpine,
dwarf, acaulescent, an inch or two high, canescently appressed-silky, the
hairs spreading upon the peduncles and inflorescence: leaflets 2 or 3 pairs,

7 BOT
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linear-oblong, 1 to 3 lines long, acute : peduncles as long as the leaves,

about 2-flowered : calyx becoming inflated and globose in fruit ; teeth not

equalling the tube: corolla purple, half an inch long: pods included in the

calyx, ovate, partially 2-celled by the intrusion of the ventral suture, shortly

stipitate, very pubescent.—Colorado; at Gold Hill, Wolf (213).

Oxytropis deflexa, DC. (Prodr. ii, 280).—Caulescent, erect, often

a foot high or more, silky-villous : leaflets 10 to 15 pairs, oblong-ovate or

lanceolate, acute, half an inch long: flowers small, purple, in at length elon-

gated spikes on very long peduncles : calyx-teeth as long as the tube and

equalling the corolla : pod coriaceous, linear-oblong, 6-8 lines long, reflexed,

pubescent, partially 2-celled by the intruded ventral suture.—In the Rocky

Mountains from the Saskatchewan to New Mexico; South Park, Wolf

(217).

Glycyrrhiza lepidota, Nutt.—From Washington Territory to Hudson

Bay and southward to Nevada, New Mexico, and Arkansas ; at Covero,

N. Mex., Rothrock (106), in the valley of the Upper Arkansas, Colorado,

Wolf (190), also in Nevada and Utah, 1871 and 1872.

Psoralea lanceolata, Pursh (Flora, 475).—Frequent from Wash-

ington Territory to Northern Arizona, and eastward to Nebraska; at

Denver, Wolf (181).

Psoralea floribunda, Nutt. (Torr. & Gray, Fl. i, 300).—Resem-

bling the last, more or less canescent, with short white appressed hairs :

petioles mostly very short: peduncles exceeding the leaves, and flowers

on short slender pedicels: calyx-teeth acute.—From Texas to Western

Arizona; Neutria, N. Mex., Rothrock (145), and in Eastern Arizona, Loew

(858).

Parryella* filifolia, Torr. & Gray.—Puberulent or nearly glabrous,

diffusely branched, apparently a foot high or more : leaves 2 or 3 inches

long; leaflets 10 to 15 pairs, linear-revolute, 3 or 4 lines long, with acute

glandular stipules : spikes slender ; bracts very small, acute : calyx nearly

* Paiiryella, Torr. & Gray, Proc. Am. Acad, vii, 397.— Calyx obconical, persistent; teeth short,

nearly equal. Petals wanting. Stamens 10, distinct, inserted on the base of the calyx ;
anthers uni-

form. Ovary 2-ovuled. Pod indehiscent, obliquely obovate, exserted, 1-seeded, glandular-dotted.—A low

shrub, with numerous slender branches, sparingly glandular-punctate; leaves unequally pinnate, with

glandular stipules ; leaflets numerous, linear, stipellate ; flowers spicate on terminal peduncles.
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sessile, a line and a half long: filaments and pubescent style slightly

exserted
: pod 3 or 4 lines long, attenuate at base.—New Mexico and

.
Arizona, rarely collected; near Santa F6, Rothrock (91). Plate II.

*

Amoepha fruticosa, Linn.—In its various forms from Winnipeg Valley

to Texas and New Mexico and eastward to the Atlantic ; at Willow Spring,

Ariz., at 7,200 feet altitude, Rothrock (244), apparently the typical broad-

leaved form, in flower, and resembling specimens collected at San Diego, Cal.,

by Palmer (65), in 1875. Only the fruit will determine positively whether

it be not A. Califomica, Nutt, which has a shorter and broader pod than

the Eastern species, and usually more slender and acute calyx-teeth.

Petalostemon candidus, Miclix.—From the Saskatchewan to Arizona

and eastward to Michigan and the Mississippi ; at Willow Spring, Ariz.,

Rothrock (248), and Cosino Caves, Loew (102).

Petalostemon tenuifolius, Gray (Proc. Am. Acad, xi, 73).—Peren-

nial, branching, pubescent or glabrate, low : leaflets 3 to 5, linear or revo-

lute-filiform, 3 to fi lines long, about equalling the petiole, sparingly gland-

ular : spikes ovate to cylindrical, dense, rather long-pedunculate; bracts

ovate, rather abruptly attenuate into a long awn, densely silky-villous as well

as the calyx : calyx-teeth lanceolate, attenuate, equalling the tube : petals

rose-colored ; standard round-cordate, hooded.—Western Arkansas to New
Mexico; Arizona, Rothrock (81). Plate II. f

Dalea alopecueoides, Willd.—From Sonorato Colorado and eastward

to Texas and Southern Illinois; Arizona or New Mexico, Loew (274).

Dalea albifloea, Gray (PI. Wright, ii, 38).—Perennial, herbaceous,

erect, more or less hoary-pubescent, a foot high or more : leaflets small, 1

to 15 pairs, narrowly oblong, obtuse, smoother above, 2 or 3 lines long

:

spikes cylindrical, dense and densely white-silky; bracts subulate-setaceous,

exceeding the calyx : teeth of the calyx subulate, a little shorter than the

tube: petals white.—New Mexico to Sonora; Camp Bowie, Ariz. (502).

* A. Branch ; natural size. Fig. 1. Flower. Fig. 2. A vertical section through flower. Fig. 3.

Staraineal tube laid open. Fig. 4. Mature legume. Fig. 5. A vertical section through the sanie, showing
the seed and embryo. All except the branch enlarged about five diameters.

t B. A branch somewhat reduced. Fig. f>. A bract from beneath the flower. Fig. 7. A flower seen

from the side. Fig. 8. A flower seen from above, with four petals on the stamineal column, and the fifth

on the calyx. Fig. 9. A section through the pod, with the seed in position. All except the brauch
enlarged about five diameters.
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Dalea Jamesii, Torr. & Gray (Fl. i, 308).—Densely appressed-silky,

the somewhat decumbent stems 2 to 4 inches high from a branching woody

base: leaflets 3, oblanceolate or oblong, half an inch long, equalling the

petioles: spikes sessile, ovate to oblong, rather dense, very villous with

long silky hairs ; bracts lanceolate, acuminate, about equalling the long

plumose calyx-teeth, which much exceed the tube : petals yellowish or rose-

colored, 5 lines long, scarcely exceeding the calyx.—New Mexico; western

part of the Territory, Loew (189), locality not given.

Dalea AVislizenj, Gray (PI. Fendl. 32).—Shrubby, with slender vir-

gate branches, pubescent, a foot high or more : leaflets 7 to 9 pairs, oblong,

obtuse, smoother above, 2 lines long or less: spikes short-ovate or oblong,

dense, long-pedunculate, silky-villous
; bracts lanceolate, long-acuminate,

equalling the calyx : teeth of the calyx setaceous, plumose, a little longer

than the tube, with a narrow tooth on each side: petals rose-colored, 4 or 5

lines long, twice longer than the calyx, with solitary glands near the top.

—

New Mexico to Sonora ; Southern Arizona, Rothrock (594).

Dalea Formosa, Torrey (Emory's Eept. 138, t. 1).—A low shrub, 1

to 3 feet high, with spreading flexuous branches, glabrous or nearly so:

leaflets 3 to 5 pairs, cuneate-oblong, rarely 2 lines long, often very small and

revolute : flowers few and spreading, in short spikes ; bracts caducous

:

calyx very silky-villous, the setaceous plumose teeth longer than the tube

and nearly equalling the corolla: petals deep rose-color, very unequal, the

keel half an inch long.—New Mexico and Arizona ; Camp Bowie, Roth-

rock (450).

Dalea Fremonti, Torrey (Gray, PI. Thurb. 316).— In Southern

Nevada, 1871 ; it has also been found in Southern Utah.

Hedysarum Mackenzii, Richardson (Torr. & Gray, Fl. i, 357).—In

the Rocky Mountains of British America and southward to Wyoming and

Utah; in the Wahsatch, 1871.

Zornia* diphylla, Persoon. (Z. reticulata, Smith.)—Slender, erect or

* Zornia, Gmelin.—Calyx membranaceous, the two upper lobes connate, tbo lateral ones much

smaller. Standard orbicular. Stamens united into a closed tube ; alternate antbers shorter and versa-

tile. Stylo filiform. Stigma teiminal. Pod. compressed, 2-5-jointed, the indehiscent joints rounded,

usually hispid.—Herbs, mostly annual, with palmately 2-4-foliolate leaves, and foliaceous stipules; flowers

yellow, solitary, sessile bet ween a pair nf large foliaceous stipular bracts, forming an interrupted spike.

—

Benth. & Hook., Gen. PI. i, 518.
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decumbent, a span high, puberulent and somewhat villous or glabrous:

leaflets 2, ovate to linear, a half to an inch long, mostly acute and ciliate

;

stipules narrow, auricled downward at base and peltately attached, as also

the floral bracts, which are closely appressed, ovate to lanceolate, 4 to 6

lines long, and nearly including the flower: pod small, included in the

bracts or a little exserted.—A variable species, ranging from Arizona and

New Mexico to Brazil, and also in the East and West Indies ; Sanoita

Valley, Ariz., Rothrock (620).

Desmodium cinerascens, Gray (PI. Wright, ii, 48).— Perennial,

decumbent or procumbent, cinereous with soft appressed hairs, the rather

stout straight stems 2 to 4 feet long : leaflets elliptic-oblong, obtuse at each

end, an inch or two long, exceeding the petiole, conspicuously marked

beneath by the white-silky veins : racemes paniculate, many-flowered

:

flowers purple, 3 or 4 lines long, on shorter pedicels : pods ft—7-jointed,

nearly equally constricted on both edges, puberulent
;
joints 2 or 3 lines

long.—Arizona to Northern Mexico; Sanoita Valley, Ariz., Rothrock (660).

Desmodium Neo-Mexicanum, Gray (PI. Wright, i, 53). (D. cxiguum,

Gray, I. c. ii, 46.)—Annual, very slender, erect, a foot or two high or more,

sometimes procumbent, pubescent with very short spreading and some-

what glandular hairs, paniculately branched : leaflets 3, linear (or the

lowermost ovate and shorter), an inch or two long or more, thin and

reticulated, the narrow petioles an inch long or less : flowers minute (about

a line long), on very slender, elongated pedicels, purple : pods 1—5-jointed,

puberulent
;
joints rounded, reticulated, a line and a half long, the margins

often undulate.—Var. Bigelovii (D. JBigelovii, Gray, /. c. ii, 47). Leaves

somewhat broader near the base.—From New Mexico to Arizona and North-

ern Mexico; in Central Arizona, Loew, 1873, also in Sanoita Valley, Rothrock

(632, 663j, the latter number referable to the variety.

Desmodium batocaulon, Gray (PI. Wright, ii, 47).—Stem elongated,

procumbent, pubescent and adhesive by hooked hairs : leaflets 3, oblong-

lanceolate, 1 to 2£ inches long, obtuse or acutish, rounded at base, some-

what pubescent with straight hairs, which are spreading upon the petiole

:

flowers purple, in loose elongated racemes, 3 to 6 lines long, on slender

pedicels nearly as long ; bracts broadly ovate, acuminate, 2 lines long,
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caducous : pods shortly stipitate, 5-7-jointed
;

joints triangular-rounded,

nearly smooth and glabrous, 1£ to 2£ lines long.—Southeastern Arizona,

previously collected only by Mr. Wright in the valley of the San Pedro

;

at Rocky Canon, Camp Grant, and Chiricahua Agency, Rothrock (290,

366, 531). It seems to differ only in its smoother pods from D. Sonorcc,

Gray, I. c, which is referred by Bentham to D. uncinatum, DC., of Mexico

and southward. The latter has usually much larger, conspicuous bracts,

broader leaves, and more densely tenacious-pubescent pods.

Vicia Americana, Muhl., var. linearis, Watson (Proc. Am. Acad,

xi, 134). (Lathyrus linearis, Nutt.)-—Leaflets linear.—A very common

western form; San Francisco Mountains, 1872, and at Willow Spring,

Ariz., Rothrock (224 in part), also at Denver, Colo., Wolf (185). Speci-

mens of nearly the typical form were collected near Denver, Wolf (186),

and in Nevada and Utah, 1871 and 1872.

Vicia pulciiella, H. B. K. (Nov. Gen. vi, 499, t. 583).—Tall and

very slender, sparingly silky-pubescent : leaflets linear, obtuse or acute,

mucronate, a half to an inch long ; stipules narrow : flowers small, numer-

ous j usually crowded in long-peduncled racemes, equalling the leaves, pale

purple or ochroleucous, 2 or 3 lines long, reflexed : pods linear-oblong, an

inch long, nearly sessile, puberulent, 6-8-seeded.—From Western Texas to

Arizona and southward ; Mount Graham, and Willow Spring, Ariz., Roth-

rock (211, 434, 1006, 1009).

Lathyrus paluster, Linn.—The prevalent form has the leaves very

narrowly linear.—Collected in Utah in 1872, at Clear Creek, Colo., Wolf

(187), at Big Dry Fork, Ariz., Loew (204), at Rocky Canon and Willow

Spring, Ariz., Rothrock (286, 224 in part), and also at Fort Wingate, N.

Mex., Rothrock (142).—The broader-leaved var. myrtifolius, Gray, appears

to have been collected in the Wahsatch in 1872, referred in the published

list to L. venosus.

Lathyrus polymorphus, Nutt. (Gen. ii, 96).—Perennial, erect, a foot

or two high, stout and scarcely climbing, finely pubescent or glabrous,

glaucous : leaflets 3 to 6 pairs, thick and strongly nerved, narrowly oblong,

acute at each end, an inch or two long ; stipules narrow, acuminate

:

peduncles ecpualling the leaves, 2-6-flowered : flowers purple, very large, 9
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to 15 lines long : pod 2 inches long, upon a stipe as long as the calyx, 3 or

4 lines broad : seed with a veiy narrow funiculus and short hilum.—From

Northern Colorado to New Mexico and Central Arizona; at Santa Fe^

Rothrock (3, 9), and in Arizona, 1872.

Cologania* longifolia, Gray (PI. Wright, ii, 35).—Perennial, climb-

ing, 2 or 3 feet high, pubescent throughout with short appressed hairs or

nearly glabrous : leaflets 3, rarely 4 or 5, linear to linear-oblong, 1 to 4

inches long, about equalling the petiole, obtuse, mucronate, reticulated

beneath, glabrous above : flowers solitary in the axils, on short pedicels,

purple, 9 lines long, twice longer than the calyx : pods straight, narrowly

linear, an inch and a half long, pubescent, 10-14-seeded.—New Mexico

and Arizona ; on the Mogollon Mesa, Loew (205), and at Willow Spring,

Ariz., Rothrock (214).

Galactia tephrodes, Gray (PI. Wright, ii, 34).—Perennial, low and

erect or twining, 2 or 3 feet high, canescent with soft appressed pubescence :

leaflets 3, oblong to linear-oblong, obtuse at each end, mucronate, an inch

long, smoother above, exceeding the petioles : flowers scattered in usually

elongated racemes, half an inch long, twjce longer than the calyx : pods

somewhat curved, linear, nearly two inches long, appressed-pubescent.

—

New Mexico and Arizona ; near Camp Bowie, Rothrock (487).

Phaseolus Wrightii, Gray (PI. Wright, i, 43).—Stems prostrate or

twining, slender, from a perennial woody fusiform root ; sparingly rough-

pubescent : leaflets 1 or 2 inches in diameter, hastately lobed, the lateral

lobes quadrangular, often repand at the end, the terminal one oblong,

obtuse or acute, mucronate : peduncles exceeding the leaves, few-flowered

:

flowers purple, 3 to 8 lines long, exceeding the pedicels : pods an inch long,

reflexed, compressed, falcate, pubescent, 6-8-seeded.—New Mexico and

Arizona; on Mount Graham, at 9,250 feet altitude, and at Chiricahua

Agency, Rothrock (417, 535), and in woods on Mogollon Mesa, Loew

(206).

•Cologania, Kunth.—Calyx tubular; upper teeth connate, the lower one longest. Standard

obovate, with broad claw and reflexed sides; keel shorter, slightly incurved. Stamens diadelphous;

anthers uniform. Style naked : stigma capitate. Pod linear, straight, compressed, stipitate, 2-valved,

somewhat partitioned between the several seeds.—Twining herbs, with 3- (rarely 1-5-) foliolate leaves,

rather large axillary purple or rose-colored flowers, and persistent uarrow bracts and bractlets.—Bknth.

& Hook. Gen. PI. i, 529.
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Phaseolus retusus, Benth. (PI. Hartw. 11).—Stems stout, trailing,

6 to 8 feet long, from a very large perennial root, pubescent with short

spreading hairs : leaflets rhomboid-ovate, 2 or 3 inches long, thick, obtuse

or acutish, occasionally retuse, mucronate, strongly veined : racemes elon-

gated and long-pedunculate, rather many-flowered : flowers purple, half an

inch long, on short pedicels : pods broadly oblong, slightly falcate, 2 inches

long, compressed, 4-6-seeded.—From Western Texas to Arizona ; at

Chiricahua Agency, Ariz., Rothrock (522).

Rhynchosia Texana, Torr. & Gray (Fl. i, 687).—Diffuse, slender,

somewhat twining, a foot or two high, minutely pubescent throughout:

leaflets ovate to linear-oblong, an inch long or usually less, obtuse at each

end, mucronulate, often resinous-dotted beneath : flowers 3 lines long, on

short pedicels, solitary in the axis, or rarely 2 to 5 together upon a very

short peduncle: pods oblong, narrowed to the base, about 8 lines long.

—

From Texas to Arizona ; at Sulphur Springs, Ariz., Rothrock (545).

Hoffmanseggia* Jamesii, Torr. & Gray (Fl. i, 393).—Finely pubes-

cent ; stems clustered, herbaceous, from a stout woody root, erect or decum-

bent, often a foot high or more : pinnae 1 to 3 pairs ; leaflets 4 to 7 pairs,

oblong, obtuse, 2 or 3 lines long, glandular-dotted beneath : stipules and

bracts subulate-setaceous : raceme open : sepals oblong, acute, 3 or 4 lines

long, equalling the corolla, glandular-dotted, as also the upper petals : claws

of the petals short and nearly naked : pods an inch long, nearly half as

broad, falcate, dotted and pubescent, with plumose hairs on the edges, 2—1-

seeded.—From Colorado and Texas to New Mexico ; at El Rito and else-

where in New Mexico, Rothrock (95, 1010).

Hoffmanseggia stricta, Benth. (Gray, PI. Wright, i, 56).—Finely

pubescent, somewhat glandular above, not glandular-dotted ; the clustered

stems erect, from a perennial root, a half to a foot high : pinnae 4 to 6 pairs;

leaflets 6 to 8 pairs, oblong, obtuse, a line or two long ; stipules and bracts

* Hoffmanseggia, Cavanilles.—Calyx-tube very short, the 5 oblong or lanceolate, nearly equal

segments slightly imbricate or valvate. Petals oblong or ovate, slightly unequal, imbricated, the upper

one included and usually dissimilar. Stamens 10, distinct ; filaments usually glandular at base
;
anthers

uniform, versatile, dehiscent longitudinally. Style often incurved-clavate; stigma terminal. Pod fiat,

thin, 2-valved, linear or ovate, several-seeded.—Perennial herbs or low shrubs, mostly glandular, with

bipinnate leaves and small leaflets, yellow racemose flowers, and deciduous bracts.—Benth. &. Hook.

Gen. PI. i, 567.
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broadly ovate : racemes open : sepals oblong, obtuse, more or less pubes-

cent, 3 lines long, a half shorter than the corolla : upper petal veined with

purple, the claws and outer filaments densely stipitate-glandular : pods

linear-oblong, an inch long or more, nearly straight, puberulent and some-

what stipitate-glandular, 6-12-seeded.—From New Mexico and Arizona to

Northern Mexico; at Camp Goodwin, Ariz., Rothrock (351).

Hoffmanseggia drepanocarpa, Gray (PI. Wright, i, 58).—Puberu-

lent, not glandular nor glandular-dotted, the stems scarcely 6 inches high,

from a perennial root: pinnse 2 to 5 pairs; leaflets 4 to 10 pairs, oblong,

obtuse, 2 or 3 lines long ; stipules and bracts broadly ovate : racemes open :

sepals oblong, acute, 2 or 3 lines long, about equalling the obovate sessile

naked petals : pods linear-oblong, curved, obtuse, an inch long or more,

puberulent, 6-1 0-seeded.—Colorado to New Mexico and Arizona ; at Camp
Bowie, Ariz., Rothrock (1008).

Parkinsonia* microphylla, Torrey (Bot. Mex. Bound. 59).—A shrub

5 to 10 feet high, with smooth light-green bark, much branched, the

straight rigid branchlets spinulose ; the younger branches and inflorescence

somewhat puberulent : common petioles very short or none, rarely spi-

nescent: leaflets 4 to 6 pairs, on a terete rhachis, broadly oblong or rounded,

obtuse or acutish, not narrowed at the oblique base, glaucous, 2 lines long

or less : racemes very short, axillary and sessile
;
pedicels evidently jointed

a little below the flower : calyx valvate : petals 3 or 4 lines long, deep straw-

color, the upper one white : anthers orange, exserted : ovary appressed-

silky: pod 2 or 3 inches long, attenuate at each end, 1-3-seeded, contracted

between the seeds.—Southern Arizona, from the Colorado eastward ; col-

lected in 1871, the locality not given.

Cassia bauhinioides, Gray (PI. Lindh. ii, 180).—Perennial, herbaceous,

a span high, stout, cinereous with a usually dense, more or less appressed

pubescence : leaflets a single pair, oblique, ovate-oblong, obtuse, 8 to 15

* Pakkinsonia, Linu.—Calyx 5-parted, with a leng-tnrbinate base jointed ou the pedicel; divi-

sions mostly valvate. Petals with claws, the upper included and broadest, somewhat cordate; the claw

pubescent aud nectariferous. Stamens 10, distinct ; filaments pilose at base, the upper one gibbous;

anthers versatile, dehiscent longitudinally. Style filiform, acute. Pod thin-coriaceous, 2-valved, linear

to linear-oblong, compressed, usually more or lees torulose. Seeds albuminous.—Trees or shrubs, often

spinose ; leaves bipinnate, the common petiole short (often tpinescent or none), with 1 or 2 pairs of pin-

nif ; flowers yellow, on slender pedicels, in short, loose racemes.

—

Watson, Flora Calif, i, 162.
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lines long; a gland between the leaflets: stipules and bracts setaceous:

peduncles axillary, 1-2-flowered, a little exceeding the petioles : sepals

oblong-ovate: petals veined, 4 to 6 lines long: stamens 7: pods hispid, an

inch long or more, nearly straight, compressed, 2-valved, many-seeded.

—

Western Texas to Arizona ; at Camp Bowie and Cottonwood, Ariz., Roth-

rock (1007, 360).

Cassia Covesii, Gray (Proc. Am. Acad, vii, 399).—Resembling the

last, but more canescent, with 2 or 3 pairs of leaflets, and the 3-7-flowered

peduncles exceeding the leaves : pods appressed-pubescent.—From Arizona

to Lower California; collected in Northern Arizona in 1871, locality not

given.

Cassia aemata, Watson (Proc. Am. Acad, xi, 136).—Perennial, herba-

ceous, 3 feet high, minutely puberulent, light green : leaflets 2 or 3 pairs,

distant, upon an elongated rigid flattened spinulose rhachis, thick, round-

ovate, a line or two in diameter, acutish, the margin revolute; stipules and

glands wanting: flowers yellow, 2 or 3 lines long, in a short terminal

raceme : stamens 7 : ovary slightly pubescent
;
pod glabrate, shortly stipi-

tate, linear, compressed, somewhat curved, many-seeded.—Known only

from imperfect specimens collected in Western Arizona in 1871, and also

previously by Dr. Cooper in the California Desert.

Cassia Wrightii, Gray (PI. Wright, ii, 50).—Perennial, woody at

base, with numerous slender ascending steins, glabrous, a foot high: leaflets

4 to 6 pairs, narrowly oblong, obtuse, 2 or 3 lines long, thin, the midvein

nearer the upper edge ; stipules subulate, nerved ; a stipitate gland below

the lowest leaflets : pedicels solitary, axillary, exceeding the leaves, spread-

ing: sepals membranaceous, unequal, 4 or 5 lines long: petals clear yellow,

a half longer: pods linear, flat, shortly stipitate, an inch long or more,

6-8-seeded.—New Mexico and Arizona ; at Camp Crittenden, Rothrock

(683).

Cassia nictitans, Linn.—From Arizona to the Atlantic and southward;

in Sanoita Valley, Rothrock (629).

Prosopis juliflora, DC. (Benth. Rev. Mini. 377). (P. glandulosa,

Torr.)—Shrub or tree, becoming 30 or 40 feet high, glabrous or puberulent,

often with stout axillary spines : leaflets 6 to 30 pairs, oblong to linear,
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half an inch long or often more : spikes cylindrical, usually dense, shortly

pedunculate, 2 to 4 inches long, 1-3-fruited : flowers a line long : pods 4 to

6 inches long or more, stipitate, straight or curved, narrow, flat, at length

thickened and pulpy within.—From Texas to Southern California and south-

ward to Chili and Brazil; at Ash Meadows, Southern Nevada, in 1871, and

in the Gila Valley, Rothrock (320).

Prosopis pubescens, Eenth. (Lond. Journ. Bot. v, 82). (Strombo-

carpus pubescens, Gray.)—New Mexico to Southern California; at Ash

Meadows, Southern Nevada, 1872.

Desmanthtjs Jamesii, Torr. & Gray (Fl. i, 402).— Slightly puberu-

lent, erect or decumbent, a foot high or less : pinnae 3 to 6 pairs, the

lowest approximate to the stem; leaflets 8 to 13 pairs, oblong, acutish, not

veined, 2 lines long or less; gland large, oblong; stipules very small: heads

large, 3 or 4 lines in diameter without the stamens, on peduncles an

inch in length or often much less : pods linear, straight or nearly so,

3 or 4 inches long, obtuse or acute, 12-16-seeded.—Var. (?) Fendleei,

with smaller fewer-flowered heads, and the thick pods 2 inches long

or more, and usually 8-12-seeded.—From Arkansas and New Mexico

westward; at Cooley's Ranch and Camp Apache, Ariz., Loew (1116)

and Rothrock (255), and the variety at Rocky Canon, Ariz., Rothrock (291),

and Canon del Diablo (192); the last referred doubtfully in the catalogue

to D. velutinus. This variety is identical with 179 Fendler and I G9 Wright,

considered by Dr. Gray (PI. Wright, i, b'3) to be a form of B. Jamesii, but

placed rather under D. reticulatus by Bentham (Rev. Mini.). The earlier

reference appears to be the better.

Mimosa* biuncifera, Benth (PI. Hartw. 12).—A shrub 6 feet high,

puberulent, with a pair of short stoxit recurved prickles below each leaf:

pinnae 4 to 7 pairs ; leaflets 10 to 15 pairs, narrowly oblong, obtuse, a line

long or less ; stipules setaceous ; occasionally very small prickles upon the

"Mimosa, Linu.—Flowers perfect or polygamous. Calyx mostly minute, rarely eampanulate,

Bhortly toothed. Petals conuate, valvate. Stamens as many or twice as many as tho petals, distinct,

exserted; pollen-grains numerous. Style filiform. Pod oblong or liuear, membranaceous or coriaceous,

compressed, the 2 valves at length separating from the persistent margin.—Herbs or shrubs, often armed
;

leaves bipinuate, tho petioles without glands aud Ibe pinum stipellate ; flowers small, sessile in globose

or cylindrical spikes, on solitary or fascicled axillary peduncles, or the uppermost racemose.

—

Bentr. &
Hook. Gen. PI. i, 593.
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rhachis : peduncles solitary or in pairs, a little shorter than the leaves: flowers

capitate, minutely pubescent, purplish : calyx campanulate, half the length of

the petals: stamens 8 or 10: pods sessile, linear, falcate or nearly annular,

an inch long, flat, glabrous, continuous, the margins usually sinuous and

armed with a few short prickles or naked.—New Mexico to Arizona and south-

ward; collected in Arizona in 1872, and at Rocky Canon, Rothrock (272).

Mimosa borealis, Gray (PI. Fendl. 39).—An erect shrub, glabrous

throughout, armed with scattered very stout recurved prickles : pinnae 1 or

2 pairs; leaflets 3 to 5 pairs, oblong, 1 to l£ lines long: peduncles solitary

or in pairs, half an inch long or more, exceeding the leaves : flowers capi-

tate, purplish : calyx very shortly campanulate : corolla deeply cleft

:

stamens 8 or 10: pods stipitate, an inch or two long, 3 or 4 lines broad,

glaucous, continuous or at length separating into 3 or 4 joints, the sinuous

margins armed with stout prickles.—From Western Texas to Arizona, where

it was collected in 1872, but locality not given.

Mimosa dysocaepa, Benth. (Gray, PI. Wright, i, 62).—Diffusely

branched and apparently procumbent, pubescent throughout, both the

stem and petioles armed with numerous scattered flattened somewhat

recurved prickles: pinna? 6 to 10 pairs; leaflets 8 to 10 pairs, oblong,

acutish, silky-pubescent both sides, 1£ to 2 lines long, the nerve near the

margin : spikes axillary, solitary or in pairs, oblong and rather loosely

flowered, shorter than the leaves and shortly pedunculate : calyx campanu-

late, half the length of the purplish deeply cleft corolla : stamens 8 or 10:

pods stipitate, linear, flat, 1J to 2 inches long, very densely pubescent, at

length separating into 4 to 6 joints, the thick margin often armed.—From

Western Texas to Arizona, and probably southward ; at the Chiricahua

Agency, Rothrock (511).

Acacia* Greggii, Gray (PI. Wright, i, 65).—A small tree 10 to 20 feet

high, pubescent or glabrous, unarmed or with scattered stout recurved

prickles : pinnae 2 or 3 pairs, on a slender petiole ; leaflets 4 or 5 pairs,

"Acacia, WilUl.—Flowers perfect or polygamous. Calyx usually campanulate, aud 4-5- toothed.

Petals more or less united. Stamens numerous, exserted, distinct or nearly so; anthers small: pollen-

grains united into 2 to 4 masses in each cell. Style filiform. Pod 2-valved or indehiscent, compressed

and membranaceous, or more or less thickened and terete, many-seeded. Seeds compressed.—Shrubs or

tries, often epinose or prickly ; leaves bipinnate, with small leaflets; stipules very small or spinescent;

flowers small, yellowish, in globose or cylindrical spikes on axillary peduncles.
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oblong or oblong-obovate, 2 or 3 lines long, rounded or truncate above,

narrower at base, rather thick and with 2 or 3 straight nerves : flowers in

cylindrical spikes an inch or two long, the peduncles equalling or exceed-

ing the leaves : pods thin-coriaceous, flat, 3 or 4 inches long by 5 to 7 lines

broad, shortly stipitate, acute, curved, glabrous and reticulated, more or

less constricted between the seeds : seeds half an inch long.—From Western

Texas to Southern California; collected in Western Arizona, 1872.

Acacia constricta, Benth. (Gray, PI. Wright, i, 66).—A shrub 5

to 8 feet high, puberulent or nearly glabrous, somewhat glutinous, more or

less armed with nearly straight slender stipular spines, 3 or 4 lines long

or less : pinnsc 2 to 7 pairs; leaflets 6 to 10 pairs, narrowly oblong, obtuse, 1 to

li lines long: peduncles solitary, shorter than the leaves, bracteate in the mid-

dle : head globose, 3 or 4 lines in diameter in flower : pods stipitate, narrowly

linear, 2 to 4 inches long, curved, glabrous, flat, contracted between the dis-

tant seeds.—From Western Texas to Arizona and southward ; collected at

Cottonwood, Cienega, and in the Gila Valley, Ariz , Rothrock (322, 553).

Acacia filicina, Willd. {A. hirta, Nutt. A. Texensis, Torr. & Gray.

A. cuspidata, Schlecht. A. Hartwegi, Benth.; &c.)—A shrub 1 to 5 feet high,

erect, pilose-hirsute or glabrate, unarmed : pinnae 4 to 20 pairs, a half to

two inches long; leaflets 10 to 60 pairs, linear or linear-oblong, acute or

obtusish, 1£ to 3 lines long: heads globose, rather few-flowered, on slender

peduncles a half to an inch long, mostly paniculate : flowers pedicellate

:

calyx very short : corolla greenish, a line long : stamens pale yellow, rarely

pinkish : pods stipitate, 1 to 3 inches long, 3 to 5 lines broad, flat, straight,

with thin valves and nerve-like margins, 3-8-seeded.—Arkansas to Arizona

and southward to Central America; in Western Arizona, 1872, and at Rocky

Canon, Rothrock (300).

Calliandra* iiumilis, Benth. (Lond. Journ. Bot. v, 103). (C.

herbacea, Engelm. in Gray, PI. Fendl. 39.)—A span high or less, nearly

herbaceous, ascending from an elongated woody root, pilose or sometimes

* Caij.iandka, Benth.—Flowers polygamous. Calyx carapauulate, 5-(i-toothed or cleft, valvate.

Petals united to the middle, valvate. Stamens usually numerous, connato below into a tube, long-

exserted, red or white; anthers minute; pollen iu 2 or 4 masses in each cell. Style filiform. Pod linear,

straight or nearly s<5, narrowed at base, compressed, the valves separating elastieally from the apex

downward.—Shrubby or woody only at base, mostly unarmed; leaves bipinnate with small leaflets (in

our species) ; flowers in globose heads on axillary simple or racemose peduncles.

—

Bentm. & Hook.
Gen. PI. i, 596.
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glabrate : pinnae 3 to 6 pairs, the lowest remote from the stem ; leaflets 8

to 25 pairs, oblong-linear, acutish, a line or two long, strongly veined:

peduncles solitary, a half to an inch long : corolla purplish, about 3 lines

long, at least twice longer than the calyx : stamens about 30 : pods coria-

ceous, stipitate, somewhat hairy, 2 or 3 inches long by 3 lines broad, with

very thick margins, 4-6-seeded.—Western Texas to Arizona and Mexico

;

Canon del Diablo, Arizona, Loew.

Calliandra eriophylla, Benth. (I. c. in, 105). (C. Chamcedrys, Engelm.

1. c.)—Shrubby, a foot high or less, appressed-pubescent and more or less

villous : pinnae 2 to 7 pairs, the lower not distant from the stem, about half

an inch long; leaflets about 10 pairs, oblong, obtuse or acutish, 1 to 2£

lines ldug, villous beneath or nearly glabrous : peduncles slender, solitary

or in pairs, a half to an inch long : flowers purplish, more or less hairy

:

calyx short: corolla 2£ lines long: stamens very numerous: pods as in the

last, 2 to 4 inches long, pubescent, 6-10-seeded.—From Western Texas to

Arizona and Mexico ; at Camp Grant and Cottonwood, Ariz., Rothrock

(352, 455).

ROSACEA.

Prtjnus demissa, Walp.—My specimens were obtained doubtless from

near where Fendler secured his. In some of its forms too close to P.

serotina. No. 400 of the Colorado collection I have doubtfully assigned to

this species.—Nevada and Utah.

Nfillia* pauciflora, Benth. & Hook. (Spirtea opidifolia, y. pauciflora,

T. & G Fl. 1, p. 414.)—Differing from Neillia opulifolia (Benth. & Hook.) in

smaller leaves, fewer flowers (5-10) to the corymb, and having usually less

than four hairy carpels, and one to two mature ovaries. Still, however, it

is quite variable. 402, from Mount Graham, has large leaves, and 53, from

Santa Fe, has as high as 14 flowers to the corymb.

Spir^a millefolium, Torr. (Pacific R. R. Report, 4, 83, t. 5).

—

"Woolly-tomentose; leaves oblong-lanceolate in outline, pinnate, with many

pairs of small leaflets, pinnae pinnatisect, or parted, oblong-linear, densely

crowded with the very minute oblong divisions ; flowers racemose-panicu-

* Neillia, Don, difi'ers from Spirata in inflated carpels, harder testa to the seeds, and copious

albumen.
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late. Ovaries 5, distinct, at first woolly ; styles filiform. Mature carpels

nearly glabrous; ovules 8-10, pendulous from the upper part of the

ovary" (Torr. I. a).—Southern Nevada. Dr. Torrey remarks, 'that the

leaflets are almost as small and crowded as in Cliamaibatia
1

; from this,

however, it may at any stage be distinguished by the pleasant balsamic

odor of the latter. Loew, Arizona (188).

Spiraea discolor, Pursh, var. dumosa, Watson, Nutt. (S. aria-folia,

Smith, var. discolor, T. & G)—Mount Graham, Arizona, at 9,250 feet

altitude (396), and Colorado (401).

SPIRiEA CESPITOSA, Nutt. Utah.

Rubus Neo-Mexicanus, Gray (PI. Wright. 2, p. 55).—Shrub 5-10°

high, unarmed, smooth and glandless ; bark peeling away from the older

branches, as in R. deliciosus; leaves round-cordate, longer than the petioles,

3-lobed, irregularly deeply and doubly serrate ; stipules lance-ovate, nearly

£' long, these with leaves and young shoots all canescently pubescent

;

calyx-lobes tipped with a conspicuous 3-ribbed appendage ; flowers white,

1£' in diameter; carpels red, densely agglomerated into a head; seeds

conspicuously rugose-reticulate. As already remarked by Dr. Gray, it

is very close to deliciosus, Torr.—Mount Graham, Ariz., 9,250 feet altitude

(397).

Rubus deliciosus, Torr.—Leaves uniform-orbicular, rugose, 1-2' in

diameter, smaller somewhat than in preceding species ; flowers white, 2' in

diameter; tips to the petals ^-J' long, 1-2" wide, indistinctly ribbed.—Colo-

rado (380).

Rubus Nutkanus, Mocino.—Utah.

Rubus strigosus, Michx.—Utah ; Mosquito Pass, Colorado (388).

Purshia tridentata, DC.—Nevada and Utah.

Cerocarpus parvifolius, Nutt.—Colorado, at middle altitudes, along

the valley of the Upper Arkansas (G9, 980); Arizona.

Cerocarpus ledifolius, Nutt. "Mountain mahogany."—Nevada and

Utah.

Cowania Mexicana, Don.—Sanoita Valley, Southern Arizona, at 5,000

to 7,000 feet altitude (597) ; Nevada.

Dryas octopetala, L.—South Park, Colorado, at 12,000 feet altitude
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(399). Leaves oblong to subcordate, obtuse, crenately serrate, covered with

a white tomentum beneath, and very veiny.

Fallugia* paradoxa, Endl.—Shrubs 2-5° high, with young branches

white ; leaves £—1^' long ; leafless branches terminated by the whitish

flower, which is an inch or more in diameter, or later by the dense head of

carpels with thin, woolly styles. Calyx-lobes acute and usually reflexed

after the petals fall.—Santa Fe' 58), and Arizona, Loew.

Geum macrophyllum, Willd.—Colorado (380) ; Utah ; Loew, in Ari-

zona.

Geum triflorum, Pursh.—Colorado (394).

Geum rivale, L.—Colorado (381).

Geum Rossii, Seringe.—Colorado, alpine, reaching as high as 13,500

feet (385, 387) ; Utah.

Fragaria Virginiana, Duchesne.— Colorado (402). Var. glauca,

Watson.

Potentilla GLANDULOSA, Lindl., var. Nevadensis, S Watson.—(379.)

Collected in Colorado in 1873. It is a true P. glandulosa, Lindl., and hence

the same as P. fissa, Nutt, differing from the above only in having more

flowers in its less compact cyme. The Survey has it also from Utah.

Potentilla rivalis, Nutt.—South Park (373).

Potentilla Pennsylvania, L.—South Park and Twin Lakes, Colo-

rado (374, 375); Utah.

Potentilla Hippiana, Lehm.—White tomentose throughout, 1° high;

leaflets 7-11, decreasing regularly in size from the terminal one down, £—1'

long, deeply and sharply serrate; 1-2 smaller leaves on the stem; bract-

lets a little shorter and petals a little longer than the sepals. Flowers

yellow; styles terminal, filiform; carpels glabrous.—Colorado (367, 209)

and Arizona (220).

* Fali.ugia, Endl.—Tube of the persistent calyx obconic-hemispherical. At the apex 5-braeteo-

lato; lobes 5, ovate ; apex 3-dentate, or 3-cusp'date, imbricated. Petals ,
r
>, large, obovate-rotund. Stamens

many, inserted in a dense 3-fold series ; filaments filiform, united into a ring at the base; anthers small.

Torus sulcate, villous, many carpels on the small conical receptacle; style terminal, villous; stigmas

small, a single ascending ovule in the base of the cell, the many villose achenia terminated by very

long, plumose styles. Seed erect ; testa membranaceous ; cotyledons linear-oblong; radicle inferior.—An
erect, much branched shrub, with virgate branchlets. Leases alternate, petioled, irregularly 3-5-cleft or

piunatitid. Stipules adnate to the petiole. Flowers solitary on the apex of the branches, or sub-panicu-

late on elongated, leafless branches, bractless, rather large.

—

Bentham & Hooker.
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Potentilla Plattensis, Nutt.—Sparingly covered throughout with

an appressed silky pubescence, low, 4-8' long, branching from the root;

leaves 2-4' long, pinnate, with 11—13 leaflets, each of which is cuneate in

outline, and deeply cleft into 5-7 linear lobes; flowers in an open cyme,

on long-

, slender pedicels, less than £' in diameter, bright yellow ; bractlets

half shorter than the calyx-lobes; carpels rather indefinite, but about 30;

styles filiform and terminal.—Twin Lakes, Colorado (346, 377).

Potentilla geacilis, Dougl.—Colorado (368, 372) ; Utah.

Var. rigida, Watson.—A larger and more villose form, with loose

inflorescence, and larger, more veiny leaves. Same variety also from Utah.

Potentilla dissecta, Pursh.—Low, alpine, villose, with soft, spreading

hairs, or glabrous, usually decumbent, 3-10' long-

; leaflets 3-7, pinnate or

digitate, glaucous, cuneate-oblong, serrate or even pinnately cleft, with the

divisions tipped with long, whitish hairs; receptacle very villous; style

filiform, terminal.—Colorado (371, 378).

Potentilla humifusa, Nutt.—Spreading, herbaceous, perennial; leaves

densely white tomentose on the under surface, greener and villose on the

upper surface; leaflets 3-5, cuneate-oblong, with 3-5 rounded teeth at the

apex of each leaflet; stems few-flowered, 3-4' long; calyx-lobes larger than

the bractlets; both calyx and bractlets densely villose; petals 2" long;

styles terminal, filiform.—Colorado (365).

Potentilla nivea, L.—Colorado (366).

Potentilla Thurbeei, Gray (PI. Nov. Thurb. p. 318).—Herbaceous,

perennial, 1-2° high, ascending, loosely villose, with long, spreading hairs;

leaves digitate, upper sessile or nearly so, lower petioled, commonly 5-,

sometimes 7-foliolate; leaflets obovately-cuneiform, regularly, deeply, and

sharply serrate, lower surface canescent and villose gray or white, upper

puberulent and green (smoother when old) ; stipules lanceolate or ovate,

united to the petiole for one-fourth their length; bractlets lanceolate, acute,

about as long as the sepals, though somewhat narrower, more or less

villose; petals deep purple, broadly obcordate, about as long as the sepals;

style terminal; carpels glabrous; disk thickened somewhat, 5-angled, with

an inner circle of 5 stamens, with rather fleshy filaments inserted (one)

on each angle; outer stamens with more filiform filaments; receptacle

8 BOT
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hairy.—Ash Creek, Arizona, at 5,225 feet altitude (310), and Mount

Graham, Arizona, at 9,250 feet altitude (399). The form from Mount

Graham is decidedly the more villose.

Potentilla fruticosa, L.—Colorado (383). Var. Alpina, Watson.

—

"Low and compact, the leaves very short (2 lines long), linear and

revolute; same as 342. [Watson in vol. v, King's Report], Utah."

Potentilla Anserina, L.—Utah ; Colorado (382).

Sibbaldia procumbens, L.—Colorado, at 11,000 feet altitude, (403).

Though Torrey and Gray (Fl. N. Amer.) state the only difference between

Sibbaldia and Potentilla is in the minute petals and fewer pistils and stamens

of the former, and though Bentham and Hooker (in Gen. Plant.) do actually

unite these genera, I have refrained from following so reliable authorities,

because Mr. Watson has excluded Sibbaldia, Horkelia, and Ivesia from his

revision of Potentilla. At the same time I do not hesitate to express my
opinion that the distinction between Potentilla and Sibbaldia will not stand.

Ivesia* depauperata, Gray (in Herb.) and Brewer and Watson (in

Fl. Cal.). Potentilla depauperata, Engelm. (Gray, in Proc. Am. Acad. vol.

vii, p. 399).—Villose throughout, 1-1

J

G high; stem-leaves with 10-20 pairs

of leaflets, 2-4" long, 2" wide, 3-lobed or parted, thickish, villOse-pubescent;

inflorescence cymose-paniculate; bractlets about half as long as the purple

calyx-lobes; stamens 5; filaments filiform, opposite the calyx-lobes and in

the sinuses of the adherent, 5-angled disk; ovaries 2, or frequently 1

aborting as the other developes, immersed in the disk, the mouth of which

is filled with erect, rather stiff, white hairs.—San Francisco Mountains,

Arizona (369, Loew).

Ivesia Gordoni, Torr. & Gray.—Buffalo Peak, Colorado, 12,000 feet

altitude (386). One single location found, and only a few specimens, in a

clump of Gcam Bossii.

CHARLERHODOsf erecta, Bunge.—2-4' high, villose pubescent, branch-

* Ivesia, T. & G.—"Calyx campauulate, or cyathiform at base, 10-cleft. Stamens definite (5, 10,

15, 20); filaments slender, narrowly subulate or filiform. Carpels few, sometimes solitary, upon a small

villous receptacle; style subterminal. Leaves pinnate, leaflets very numerous, small, palmate or

pedately-parted, closely crowded, sometimes quasi-verticillate or imbricate on all sides of the rachis;

petals broadly obovate, scarcely unguiculate, becoming spatulate."

—

Gkay, Pioc Am. Acad, vi, 530.

tCHAMiEKHODOS, Bunge.—Calyx without bractlets, 5 erect lobes, valvate. Stamens short, opposite

to the petals. Disk lining the calyx-tube, the margin with a thick crown of rather rigid hairs. Achenia

5-10; styles arising from near the base of the ovaries, where they are articulated, deciduous, slightly
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ing from the root; radical leaves on petioles an inch long, ternately divided
and many-cleft; segments linear, obtuse, cauline, 3-5-parted. Petals small,

1-2" long, spatulate, equalling or exceeding the sepals —Colorado (703,

876).

Ageimonia Eupatoeia, L.—Collected by Professor Loew, but neither

date nor locality given. Probably from Arizona or New Mexico.

Rosa blanda, Ait. Colorado (391) ; Utah. Var. j3 (Fl. N. Am. T. &
G. 1, p. 460).—With leaflets smaller and some of them puberulent beneath

;

appendages to the calyx-lobes are also somewhat smaller than in the average
B. blanda. From the solitary specimen I have I should be inclined to con-
sider it a distinct species.—Willow Spring, Arizona, at an altitude of 7,195
feet (236).

Rosa Aekansana, Porter (Fl. Col., p. 38).—"Stem stout, erect, leafy, 1°

high, glabrous and glaucous, armed with weak, deciduous, bristly prickles

;

leaflets 9-11, ovate and oblong-ovate, 1' or more in length, acute or
obtuse, glabrous, sharply serrate

; midrib and long stipules somewhat prickly
and minutely glandular

; flowers numerous, terminal, corymbed on pedun-
cles, about 1' long; fruit globose, smooth, glaucous; calyx-segments
ovate, reflexed in fruit, with terminal and sometimes lateral appendages,
more or less glandular and tomentose-pubescent on the margins

;
petals

broadly obcordate or emarginate, longer than the calyx-segments ; flower
2' in diameter" (Porter, I. c). This, as remarked by Professor Porter,
may only be an extreme form of B. blanda; to which it has been referred
by Crepin —Twin Lakes, Colorado (390).

Rosa feaxinifolia, Bork.—Differs from B. blanda chiefly in the greater
size of its leaflets and fruit; the former being sometimes 1£' long and
1' wide, and the latter "6-8" in diameter". The flowers are also larger
and the pubescence greater, though in these respects this species varies
widely. I am indebted to Dr. Vasey for calling my attention to the fact

that this (393), which I had placed under B. blanda in the Enumeration of
Colorado Plants (1874), is a different species. This is now placed by Mr.
Watson, in Index Am. Bot. p. 312, under B. Nutkana, Presl.—Colorado.

capitate, single ovule ascending from the base of the cell; radicle superior-Glandular pilose herbs"
with woody bases, and with short, leafy branches. Stipules adnate to the petiole. Flowers white or
purple.—Benttum & Hooker.
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Rosa Californica, Ch. & Schl.—The Survey has specimens from

Nevada and Utah, which, according to Mr. Watson, are the same as those

considered by him in King's Report as B. Wanda.

Amelanchiek alnifolia, Nutt.—Colorado (3S6) ; Nevada.

SAXIFRAGES.

Saxifraga Hirculus, L.—Stem 2-8' high, strict, and with lanceolate,

entire leaves (at base 3-6" long), regularly diminishing in size to the sum-

mit of the stem
;

pedicels and summit of the stem more or less densely

clothed with a rusty tomentum (nearly glabrous sometimes) ; flowers 1-4,

yellow, 5-8" in diameter ; sepals obtuse, reflexed, and one-fourth as long as

the petals.—Twin Lakes, Colorado (799).

Saxifraga curysantha, Gray (Proc. Am. Acad, xii, p. 83). (8. ser-

pi/lUfolia, Gray, in Report of Wheeler's Survey, 1874.) Perennial, stolons

creeping, leafy, filiform ; leaves at base of scape spatulate, obtuse, 2-4"

long, entire, thickish, shining, midrib indistinct; scape, 1-2-flowered, 1-3'

high, slender, with 2-6 bract-like leaves ; flowers bright yellow, 6-8" in

diameter; petals sessile or with a very short claw, truncate at base, rounded

at apex, 2-3 times longer than the reflexed sepals ; slightly 2-lobed capsule

broad-ovate.—Silver Heels Mountain, Colorado, at 12,000 feet altitude

(799 bis).

Saxifraga feagellaris, Willd.—South Park, Colorado, at 12,500 feet

altitude (797).

Saxifraga bronchialis, L.—Stems ascending, 1-6' high, from among

the old leaves of the previous year ; radical leaves lanceolate, acute, densely

crowded, and ciliated with projecting, cartilaginous hairs, mucronate, 3-7"

long. Stem-leaves linear, less ciliated, and somewhat appressed to the

stem ; flowers corymbose, with a bract at each branch of the corymb
;
petals

white, spotted with purple, exceeding the sepals.—Twin Lakes, Colo-

rado (802).

Saxifraga adscendens, L. (S. controversa, Sternb.)—Low, 1-2' high

;

root-leaves clustered, somewhat cuneate at base and 3-parted at the apex

;

short stems with a few bract-like leaves, few-flowered ; calyx-lobes obtuse,

not longer than the tube
;
petals yellowish white, a little longer than the
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calyx ; entire plant more or less glandular puberulent, though sometimes

almost smooth.—Mountains of Colorado (79S).

Saxifraga punctata, L. (S. aestivalis, Fisch.)—Colorado, moist, shady

ravines, at 11,000 feet altitude (803) ; Utah.

Saxifeaga nivalis, L.—Same as our Eastern S. Virginiensis, Michx.

Colorado, 10,000 feet altitude.

Saxifraga integrifolia, Hook. (103, S. nivalis, var., Parry, Hall &
Harbour Coll., 1862.)—Half-Moon Creek, Colorado, in damp cold ground,

at 11,000 feet altitude (796).

Tellima tenelea, Walp. Rep. (Lithophragma, Nutt.)—Colorado, west

of the main range (800, 982).

Heuchera sanguinea, Engelm.—1-2° high; scape smooth, naked, or

with one or two small, bract-like leaves; leaves clustered near the ground,

on petioles 1-3' long, round, cordate at base, indistinctly 5-7-lobed, with

lobes again divided ; margins ciliate and roundish, teeth mucronate-pointed;

petiole and midrib pilose; flowers paniculate, deep red; lobes of the calyx

obtuse, denticulate; petals slightly exserted, nearly round, denticulate;

stamens and style included—Limestone ledges, Sanoita Valley, Arizona,

at 5,000 feet altitude (673). A very showy plant, and well worth culti-

vation.

Heuchera rubescens, Torr. (Stansb. Rep. p. 388, t. 5).—Mount

Graham, at 9,000 feet altitude (411).

Heuchera parvifolia, Nutt.—Colorado (804, 80.5), and rocky banks

on Santa F6 Creek, New Mexico (61).

Parnassia fimbriata, Koenig.—Twin Lakes, Colorado (65).

Jamesia Americana, T. & G—Colorado, at middle altitudes, in rocky

places (68), and near Santa Fe\ N. Mex. (50).

Ribes oxycanthoides, L. (South Park, Colorado, 8, 11), is, according

to Brewer and Watson (Fl. Cal. 1, p. 206), It. hirtellum, Mich.

Ribes leptanthum, Gray (PI. Fendl. p. 53).—Poncho Pass, Colorado,

Utah (4 and 7).

Ribes lacustre, Poir., var. setosum, Gray.—Differing from the species

in its hispid fruit, prickly young branches, fewer-flowered racemes, and

smaller leaves.—Colorado (3).
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Ribes cereum, Doug].—Widely diffused. The expedition lias it from

Colorado (6), Zufii Mountains, New Mexico (176), and Nevada. The

specimens from the Zufii Mountains exactly resemble those collected in

1851 by Sitgreaves' Expedition, and identified by Dr. Torrey.

Ribes viscosissimtjm, Pursh.—Utah.

Ribes aureum, Pursh.—San Luis Valley, Colorado (10). Northern

Nevada also.

Ribes aureum, Pursh, var. tenuiflorwm, Torr. (Ribes tenuifforum, Lindl.)

—

Distinguishable by having smaller flowers and fruit than aureum proper, yet

closely shading into it.—New Mexico (109). Specimens insufficient.

Ribes Wolfii, Rothrock (in American Naturalist, June, 1874). {B.

sanguineitm, Pursh, var. variegatum, Watson, King's Report, vol. v, p.

100.)—2 to 4 feet high. Neither prickly nor spiny. Moderately branch-

ing. Young branches light brown, minutely glandular-pubescent, some-

what angular by two ridges continued from the edges of the expanded

bases of the petioles above. Branches of the previous year ashy-gray,

with a deciduous epidermis, which, on being shed, shows the bark under-

neath dark brown.

Leaves cordate-orbicular, deeply 5-cleft; lobes rather obtuse,unequally

serrate, though hardly doubly serrate (average diameter of the largest leaves

2 to 2£ inches; depth of sinus at base in largest leaves ^ inch), slightly

viscid ; under surface with a few glandular hairs, pale green; upper surface

smoother and deeper green; petioles infully developed leaves from 1 to 1^

inches long, margined by a continuation of the veins of the blade, expanded

at base and becoming semi-amplexicaul, frequently strongly pectinately

ciliate and glandular.

Peduncles 1 to 2 inches long, decidedly glandular-pubescent, 4- to 10-

flowered ; bracts ovate-spatulate, obtuse, yellowish-white (occasionally

verging toward red), 1 to l£ lines long and 1 line shorter than the pedicels,

which are a little longer than the flower.

Sepals red, lanceolate, obtuse, 1£ lines long, never reflexed; petals red,

ovate-spatulate, half as long as the sepals, equalling the stamens; styles

two, distinctly conical from the top of the ovary, red for half their length,

parted to or below the middle, recurved ; stigmas slightly capitate.
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Young fruit strongly glandular hairy, but never prickly, becoming

smoother with age; mature fruit maroon or reddish-purple, globose, three-

eighths of an inch in diameter, few- to many-seeded, edible; seeds dis-

tinctly wing-margined, with the inner coat, as seen through the gelatinous

covering, longitudinally dotted.

It will be seen that this plant approaches both B. glutinosum, Benth.,

and B. sanguineum, Pursh, though its nearer affinity is with the latter. It

is distinguished from the former in being fewer-flowered, having shorter

racemes and a rounder berry, and from the latter by its shorter racemes,

relatively shorter bracts and longer pedicels, and erect calyx-lobes. It

may prove to be a mere variety of B. sanguineum, though I think it suffi-

ciently distinct to bear the name of its zealous discoverer, Professor Wolf.

Habitat.—Rocky places, at Twin Lakes and Mosquito Pass, at an alti-

tude of from 10,000 to 11,000 feet.

CRASSULACE^.

Till^a angustifolia, Nutt.—Twin Lakes, Colorado (972, 326).

Sedum Rhodiola, DC.—South Park, Colorado (771).

Sedum Wrightii, Gray.—2-6' high; stems ascending from a decum-

bent base; radical leaves 2-4" long, obovate-spatulate, slightly pulveru-

lent, margin whitish, very slightly denticulate; stem-leaves (and stem)

purple-tinged, lanceolate, 3-5" long; inflorescence densely cymose, secund;

petals 5, white, with a tinge of red, apiculate, twice as long as the obtuse

sepals; carpels abruptly contracted into a long, slender style.—Mount

Graham, Arizona, at 9,000 feet altitude, sending its fibrous roots down into

the crevices of the damp rocks (756).

Sedum rhodanthom, Gray.—Colorado (769, 326).

Sedum stenopetalum, Pursh.—South Park, Colorado (770).

HALORAGE^E.

Hippuris vulgaris, L.—Colorado, not rare (118).

Callitriche verna, L.—Twin Lakes (314).

Callitriche autumnalis, L.—Rio Grande at Loma, Colorado (987). .



120 BOTANY.

LYTHRARIEiE.

Cupiiea Wrightii, Gray (PI. Wright. 2, p. 56).—Annual, 6-12' high,

unbranched ; stem, pedicels, and capsules viscidly pubescent or hispid

;

leaves lanceolate to oblong, 6-10" long, petioled, gradually reduced to

bracts, glabrous or nearly so ; flowers either solitary or two or three in the

axils; calyx with an inconspicuous spur, 3" long, naked in the throat; joedi-

cels 3" long; purple petals hardly 2" long; stamens included; anthers,

style, and seed smooth.—Sanoita Valley, Arizona (630).

Lythrum alatum, Pursh, var. lanceolatum, T. & G.—" Leaves lan-

ceolate or elliptical, mostly opposite or whorled, acute at the base, often a

little petioled, the upper ones much crowded, often shorter than the flowers"

(T. & G. Fl. N. Am. p. 481).—Nevada.

Var. linearifolium, Gray. (L. Californicum, T. & G.)—I have a set of

specimens (300) from Ash Creek, Arizona, differing, so far as I can see,

from this form in nothing except that the accessory calyx-teeth are not

quite obsolete.

ONAGRARIEJE.

Epilobium angustifolium, L.—Colorado (143); Mount Graham,

Arizona, at 9,000 feet altitude (438).

Epjlobium latifolium, L.—Twin Lakes. Altitude, 9,600 feet, Wet,

rocky places. August. We have in the collection the extreme forms of

broadly lanceolate and narrow, lanceolate-linear leaves, with all gradations

between. (142.)

Epilobium tetragonum, L—Twin Lakes, Colorado (145, 153, 156);

Nevada and Utah.

Epilobium coloratum, Muhl.—Colorado (154).

Epilobium palustre, L. var. /?. albiflorum, T. & G.—(156 bis.)

These specimens were intermixed with 156 in the retained collection. So

plainly marked wei'e their characteristics

—

i. c, leaves entire, lance-linear,

obtuse; stem few-flowered; flowers almost white; capsule hoary, at lirst almost

sessile, afterward with a long pedicel—that I am half inclined to keep the

form distinct as a species. Except for its manifesting little or no tendency

to branch, it would be exactly E. rosmarinifolium of Pursh, Fl. 1, p. 259.

—

South Park, Colorado. Altitude, 9,900 feet.
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Epilobium paniculatum, Nutt.—Utah ; San Luis Valley, Southern

Colorado, at G,400 feet altitude.

Zauschneria Californica, Presl.—Extending from California to East-

ern Arizona.

Gayophytum ramosissimum, T. & G.—Nevada; Colorado (150, 146,

147).

Gayophytum racemosum, T. & G—Utah.

CEnothera biennis, L.—Utah and San Luis Valley, Colorado (131,

141). Var. grandiflora, T. & G—Nevada.

Var. hirsutissima, Gray. {(E. Hookeri, Torr. & Gray.)—Close to the

last

—

L e., var. grandiflora—but with a veiy hirsute ovary.—Sanoita Valley,

Arizona (658).

Oenothera sinuata, L., var. grandiflora, S. Watson.—A poor specimen

of what I take to be the above is found in the collection from Arizona,

though I find it has hardly free tips to the calyx-lobes, and the flowers are

nodding in the bud ; seeds not seen. In this and the next species, there is

a great difference in the length of the styles in plants from the same imme-

diate localit}', though it hardly suggests the idea of dimorphism.

Oenothera pinnatifida, Nutt.—Usually erect and somewhat branched,

canescently pubescent and more or less hirsute; lower leaves petioled, entire,

serrate or piunatifid, upper ones linear-lanceolate, deeply and somewhat

irregularly pinnatifid ; capsule sessile, linear, tapering, hirsute, 1' long; calyx-

tube slender, dilating gradually, 2' long; petals white or rose color, 1' in

diameter; calyx-lobes refiexed, not more than l'long, tips hardly free ; seeds

yellow, strongly pitted, slightly apiculate and oval.—Southern Arizona

(318, 377); Colorado (125).

(Enothera trichocalyx, Nutt.—Erect, 4° high, tomentose or somewhat

canescent, hirsute ; leaves sessile, tapering (in my specimens) into a petiole,

oblanceolate, sinuate, denticulate ; capsule sessile, linear, tapering upward

slightly ; seeds in a single row ; calyx-tube If long, calyx-tips free, throat

naked
;
petals yellow, 1£' long. Mr. Watson, to whom I am so greatly

indebted, doubtfully assigns this rather rare plant here, adding in his

remarks that it is 1068 of Wright.—Willow Spring, Arizona, at 7,195 feet

altitude (223).
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OENOTHERA ALBICAULIS, Nlltt. Utah.

Var. runcinata, Engelin.—Glabrous or canescently pubescent, much

branched, often from the decumbent base ; leaves sessile, or nearly so,

narrowly lanceolate, sometimes entire, but more frequently runcinately

pinnatifid in their whole length.—Arizona, Dr. Oscar Loew.

CEnothera coronopifolia, T. & G.—Twin Lakes, Colorado, at 9,500

feet altitude (12G).

Oenothera rosea, Ait.—Slender, branching from the base, sparingly

puberulent ; leaves lanceolate, tapering rather gradually to the apex, attenu-

ated into a petiole J' long, entire or repandly denticulate; capsule ovate,

4-angled and 4-ribbed, 3-6" long ; calyx-tube 4" long, longer than the

lobes; petals bright rose color, equal to or somewhat shorter than the calyx-

tube ; seeds nearly smooth.—Cienega (near Tucson), Ariz. (5G3).

CEnothera c^espitosa, Nutt.—Acaulescent, or with a very short stem,

about 5' high, more or less hirsute, especially on the margins and principal

veins of the leaves ; leaves broadly lanceolate, 2-8' long, attenuate into a

long petiole, rather acute, irregularly and sometimes deeply sinuate-toothed

;

calyx-tube 2-5' long, tips of the lobes united in the bud; capsules oblong,

over an inch in length, strongly ribbed ; "seeds in 2 rows in each cell, oval-

oblong, not angled, very minutely and densely tubercled upon the back

with thin flattened processes and with a narrow, longitudinal furrow on

the ventral side."—South Park, Colorado, at 9,900 feet altitude (132).

CEnothera triloba, Nutt.—Calyx-tube 2-7' long ; tips of the lobes

free
;
petals obovate, £—2' long (the specimens giving so unusual a size

of flower were from Willow Spring, Arizona) ; capsule 4-toothed, at the apex

broadly 4-winged; seeds 1-1£" long, angled, obscurely but densely tuber-

culate.—Willow Spring, Arizona (239) ; Denver and Twin Lakes, Colo-

rado (123).

CEnothera Nuttallii, T. & G.

CEnothera heterantha, Nutt.—Utah.

CEnothera Hartwegi, Benth.—Suffruticose, usually about a foot high,

branched (especially above) ; bark frequently shedding, as in (E. Californica,

pubescent, though sometimes glabrous ; leaves lanceolate, entire or irregu-

larly repandly denticulate, somewhat ciliate, 8"-l£' long; calyx-tube variable,
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about 2' long, broad in the throat; petals yellow, G-12" long; capsule J—V
long, hairy, though attenuated toward the base ; seeds oval, indistinctly

tuberculated; stamens shorter than the petals ; stigma discoid.—Camp Bowie,

Ariz. (460). Var. lavandul^folia, S. Watson. {CEnothera lavandulafolia,

T. & G.)—Much smaller; leaves linear, hairy, obtuse, 4-12" long; calyx-

tube much more slender and the "calyx-segments less attenuated above".

—

Collected by Dr. Loew in Arizona. Widely different in appearance. Var.

Fendkri, S. Watson, may be usually known at a glance by being glabrous,

having oblong lanceolate leaves and larger flowers, with a broad throat. It

comes from the same region.

CEnothera Greggii, Gray (PI. Fendleri, p. 46).—"Scarcely more

than a variety of the last. More shrubby and diffuse, low, viscidly pubes-

cent or more or less hirsute
; leaves ovate to oblong, 1-3' long, acute,

mostly sessile; flowers mostly terminal, calyx-tube slender, 8-15"; petals

acutish, 3-6" long, capsule £' long."

—

(Watson, Proc. Am. Acad, viii, p.

590.) Arizona.

CEnothera alyssoides, Hook. & Arn.—Utah.

CEnothera Boothii, Dougl.—Nevada.

CEnothera scapoidea, Nutt.—Utah. Also, var. purpurascens. "Flowers

larger, pinkish-white or purplish, rarely yellow, tube 2-3" long
;
petals 3-4"

long."—(Watson.) Nevada.*

Gaura coccinea, Nutt.—Perennial, from a woody root, canescent

;

leaves lanceolate or linear, entire or irregularly sinuate dentate, h-\% long;

bracts persistent, about as long as the mature fruit ; reflexed calyx-lobes a

little longer than the tube ; style pilose at base ; stigmatic indusium annular,

margin entire or nearly so ; fruit canescent, contracted in its lower third

into a thick terete neck.—Nevada, Arizona, and Colorado (160, 161).

Smooth form (159), Colorado.

Gaura sp. ?, No. 233.—Willow Spring, Arizona, 7,195 feet altitude.

In the absence of proper fruit, on which I must depend to aid in assigning

this specimen to a place, I felt inclined to regard it as merely a form of G.

coccinea, which the structure of the flower much resembles. Dr. Gray (who

* II is but just that I should state (what is, however, obvious) that in describing the species of

CEnothera I have drawn largely upon Mr. Watson's admirable monograph of the genus. See Proc. Am.
Acad. vol. viii, pp. 573-618.
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has it, without fruit, from Dr. Palmer, obtained in New Mexico) is inclined

to regard it as G. Drummondii. I believe it will prove distinct from either,

in which case it might appropriately bear the name of G. Palmeri.

Gaura parvifolia,Toit. (in Ann. LyeNew York, 2, p. 200). (G. coccinea,

Nutt., var. of T. & G.)—Perennial, much branched from the base ; branch-

lets, leaves, and fruit hoary puberulent ; leaves \-%' long, linear, irregu-

larly and sparingly denticulate ; calyx-tube 3-5" long, a .little longer than

the lobes; stigmatic indusium deeply 4-lobed, and slightly folded around the

lobes of the stigma; appendages to the filaments rather large, 1" long;

mature fruit suddenly contracted into a thickish neck at its lower third,

above acutely 4-angled, intervening faces deeply concave, apex obtuse,

acute, or even apiculate ; style at base slightly villose. Evidently the

neai-er affinity of this plant is with G. coccinea, but since in addition to its

smaller leaves the stigmatic indusium is constantly 4-lobed, I feel bound

to keep up the distinction and restore the old name. The bracts too are

smaller than in G. coccinea, and not caducous as in G. Drummondii, to which

it has also some points of resemblance.—Cottonwood and Camp Grant,

Ariz. (349).

Gaura suffulta, Engelm (PI. Lindh p. 196).—1-2° high, villose,

bearded with long, spreading hairs; bran chiefs, flowers, and bracts glabrous;

leaves smoothish, lanceolate, attenuated at either end, repand-denticulate,

lower ones broader, petioled; rachis roughened by the adnate pedicels from

which the fruit has fallen ; fruit ovate-pyramidal, glabrous, acutely four-

angled, sides concave and hardly roughened. Flowers sometimes tri-

merous; appendages at the base of the filaments rather large; stigmatic

indusium 4-parted and free (its tips at least) from the stigma.—Arizona.

Gaura parviflora, Dougl.—Valley of the Gila, Arizona (768) ;
Utah.

LOASE^E.

Ckvallia* sinuata, Lagasca.—Genus of a single species so far as

known.—Limestone rocks, Camp Bowie, Ariz. (480). Stings the hand like

a genuine nettle.

* Cevallia, Lag.—Tube of the plumose cal.vx sbort, oblong ; 5 linear lobes erect. Petals 5,

plumose, erect, as long as and similar to the sepals. StamenB 5, erect, filaments very short; anthers
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Petalonyx Thurberi, Gray (Bot. Mexican Boundary, tab. 22).—South-

ern Nevada.

Petalonyx nitidus, Watson (Amer. Naturalist, 7, 300).—Differing

from the above in having its leaves distinctly petioled, serrate, " vitreous

and shiny" and nearly alike in size (1—1 4' ^ong) to tne en(^s °f tne

branches. Flowers also are in short, dense, cymose panicles.—Also

from Southern Nevada.

—

Plate IV. Fig. 1. Branch nearly natural size.

2. Flower. 3. A single petal. 4. Diagonal section through pistil show-

ing the single suspended ovule and two calyx-lobes. All except the branch

enlarged.

Mentzelia nuda, T. & G.—6-18' high, very rough, with short,

almost cartilaginous bristles, usually branched from the root ; leaves

linear or lanceolate, nearly entire, or deeply pinnatifid ; exterior filaments

more or less dilated, antheriferous
;

petals nearly or about twice as

long as the linear calyx-segments ; seeds very numerous, winged, and

somewhat flat.—Colorado (764, 765); Fort Wingate, N. Mex., Professor

Loew, coll.

Mentzelia aspera, L.—Annual ; usually slender leaves, 3-lobed (the

terminal lobe largest, irregularly toothed); petioles 4" long, slender; flowers

sessile or nearly so
;
petals 2" long, ecpialling the subulate calyx-teeth

;

capsule 1' long, regularly club-shaped. The few flattish seeds pendulous,

under the lens marked with curved longitudinal lines. Not winged.

—

Sanoita Valley, Arizona, at 6,000 feet altitude (642). I had doubtfully

named this M. albkauUs, Dough, but from Mr. Watson's description in Fl.

Cal. 1, p. 235, have assigned it here. Number 928 of Thurber's collection

is in part the same, but is under M. albicaulis.

Mentzelia albicaulis, Dougl.—Colorado (768) ; Nevada.

Mentzelia ljevicaulis, T. & G.—Utah.

linear-oblong, pilose, 2-lobed at base, connective produced beyond tbe anther-cells into an elongated

sub-inflated process. Staminodia 0. Ovary inferior, 1-celled; style 6bort, stigma ovoid. Solitary

ovule banging from the apex of tbe cell. Fruit dry, indehiscent, oblong or obovoid, crowned by

the calyx and corolla. Exalbuminous seed, conformed in shape to tbe cell ; testa membranaceous,

smooth ; cotyledons amygdaliue ; radicle very short.—Branching herbs, with the habit of Scabiosa, cau-

escent-pubescent, setose, with larger simple bristles arising out of glands, smaller ones short, thick

[transversely tubercular roughened] ; bark white, shmiug. Sessile leaves alternate, sinuate-pinnatifid.

Elowers terminating the peduncles, aggregated in hemispherical heads, silky hirsute. Involucre of

linear-setaceous bracts.

—

Bentham & Hooker.
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CUCURBITACE^.

Elaterium* Wrightii, Gray (PL Wright. 2, p. 61).—Stem slender,

pubescent; leaves reniform or cordate, obscurely 5-lobed or angled; sinus

deep; apex sometimes distinctly triangular-acuminate, slightly scabrous on

the under surface and nearly smooth above; margin ciliate, and sometimes

slightly and remotely denticulate ; male flowers rather few, in a slender

raceme, on capillary pedicels, abundantly covered with minute, globular,

stalked glands (the pedicels of which are manifest on the margins of the

corolla-lobes) ; corolla adnate to the calyx, the lobes of which are reduced

to mere teeth; fruit 1-1 £' long, 6" in diameter, covered with glandular,

hairy prickles.—Cienega, Ariz. (581). Beyond doubt identical with 951 of

Mex. Bound. Survey.

ApoDANTHERAf undulata, Gray (PL Wright. 2, p. 60).—Trailing vine,

several feet long. Fruit 3-4' in diameter.—Valley of the Rio Grande and

Eastern Arizona (373).

CucurbitaJ digitata, Gray (PL Wright. 2,p.60).
—" Root large, fleshy;

* Elatericm, Linn.—Flowers monoecious. Male flowers in a long raceme. Calyx-tube urceolate,

campanulate, or elongate-cylindrical. Corolla salver-shaped, tube short or elongated, inflated, or

cylindrical; lobes oblong, linear or lanceolate. Filaments united into an elongated column; anthe; s

united into a small oblong or globose head; linear cells sigmoid, flexuose ; connective sometimes

produced beyond the cells. No rudiment of an ovary. Female flowers solitary. Calyx and corolla as

in the male flowers. No rudimentary stamens. Ovary obliquely ovoid, rostrate, hispid, or echiuate,

1-6-celled, often 3-celled with 2 cells many-ovuled and the third empty, rarely 4-celled with oue or two
of them empty, or with 4 small cells, 2 above and 2 below ; style columnar or filiform, contracted under

the large capitate stigma; ovules in cells 2-mauy, or a single ovule in each of the cellules. Fruit

obliquely ovoid, rostrate, gibbous, fleshy, 1-mauy-celled ("dehiscent at the apex," Gray). Seeds flat,

with the margins often crenulate.—Annual, climbing herbs, smooth or pubescent. Leaves cordate, entire,

lobed or parted. Tendrils 2-3-parted.

—

Bentiiam & Hooker.
IApodanthera, Am.—Flowers monoecious or dioecious. Male flowers racemose. Tube of the

calyx funnel-shaped or cylindrical, dilated at the base, lobes 5, subulate. Corolla rotate, deeply 5-parted

;

segments oblong or linear. Stamens 3 or 4, sessile in the throat of the calyx ; anthers linear, connate in

the middle; one, or two 1-celled, the remainder 2-celled, cells nearly straight, connective not produced.

No rudimentary ovary. Female flowers solitary. Calyx as in the male, bnt more urceolate. Corolla

like the male. No rudimentary etauiens! Ovary ovoid, with 3 placentas ; style columuar, with a3-lobed

fleshy stigma; ovules many, horizontal. Fruit fleshy, ovoid.— Climbing or prostrate herbs, pubescent

or hispid. Leaves round, reniform, entire, or 6omewbat lobed. Flowers rather large, yellow.

—

Ben-
tham & Hooker.

JCucurbita, Linn.—Flowers monoecious, all solitary. Male flower:—Calyx-tube campanulate,

rarely eloogated, lobes 5; simple or foliaceous. Corolla campanulate, cleft to or below the middle.

Apices of the lobes recurved. Stamens 3, inserted in the bottom of the calyx; filaments free;

anthers linear, confluent into a head, one, 1-celled ; two, 2-celled ; cells elongated, sigmoid flexuose.

No rudiments of an ovary. Female flowers:—Calyx and corolla as in the male. Three rudimentary

stamens in the bottom of the calyx. Ovary oblong, with 3 placentas; style short, stigmas 3, 2-lobed

or forked; ovules many, horizontal. Fruit a berry, fleshy, often with a thick rind, indehiscenl
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branches prostrate, running 10-20 feet." Segments of the upper leaves

2-4" wide and 3' long; lower leaves wider and shorter, somewhat lobed.

Corolla yellow, 3' long, funnel-shaped.—Arizona (441). Fruit 3' iii diameter,

green, with white, longitudinal stripes.

CACTE^.

By Dk. George Engelmann.

Mamillaria (Coryphantha) vivipara, Haworth, Engelm. in Watson's

Bot. King's Expl. 117.—A common plant on the Western plains from the

Missouri to Texas, extending in the mountain regions as far west as Arizona

and South Utah, the large, deep rose-colored or purple flowers, with fringed

sepals and lance-linear, acuminate petals, green, oval berries, with light

brown, pitted seeds, readily distinguish the species. The form of the plains

is lower and often densely cespitose-spreading; the mountain plant is often

simple and larger. The largest form, which comes from Arizona, I had at

one time distinguished as M. Arizonica, but must now consider it as only a

gigantic vivipara, 3-5' high, 4' in diameter, with spines often over 1' long

on rather broad and spreading tubercles. Rothrock, 1874, (203), is a smaller

form, from Camp Apache, Ariz.

Mamillaria (Coryphantha) chlorantha, n. sp.—Similar to the last,

but with broader yellow petals; stems oval to cylindrical, 3' wide, some-

times 8-9' high; tubercles compressed from above; 20-25 outer spines gray,

almost in 2 series; 6-8 or 9 inner ones stouter, \—\! long, reddish or

brownish only at the tip ; flowers yellowish or greenish-yellow, crowded on

the top of the plant, \h' long and wide, often 1-2 small, fringed sepals on

the ovary (which also occasionally is seen in vivipara) ; sepals lanceolate,

fringed; petals lanceolate or linear-lanceolate, acute, denticulate; 7-9

whitish stigmas, erect-spreading.—Southern Utah, east of Saint George, Dr.

Parry. I. E. Johnson.

Echinocactus Wislizeni, Engelm.—Very large, often over 3° high

and half as much in diameter; at first globose, then ovate to cylindrical,

iiud many-seeded. Seeds ovate or oblong. Stems animal, roots perennial, often procumbent and rooting.

Leaves cordate at base and lobed. Tendrils 2-ruauy-cleft. Flowers largo, yellow. Fruit often very

large.—Bentiiam & Hookeu.
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with 21-25 rather sharp ribs; the large linear-oblong areola; (very woolly

when young) bear three kinds of spines, first, 4 very stout, annulated, reddish

ones, 14-2£' long, the 3 upper ones straight, the lower one hooked; second,

3-5 lower and usually 3 uppermost spines, slender, but straight, stiff, and

annulated, of reddish color; third, 12-20 whitish, bristle-like, flexuous,

lateral spines: flowers 2-2^' long, 1£ wide, yellow, outside greenish with

purple-brown; ovary and fruit imbricately covered with numerous (50-60)

cordate or renifonn crenulate sepals; sepals of tube oblong, ciliate
;
petals

broadly linear, crenate, bristle-pointed; style deeply divided into 12-18

linear stigmas; seeds 1" long or over, reticulate or shallow-pitted.—Southern

New Mexico.

Var. Le Contei. (E. Le Contei, Engelm.)—At last clavate from a slender

base; lower central spine more flattened, curved or twisted, but not hooked;

flower rather smaller and with fewer parts.—This is the Western form, from

South Utah and Arizona to and beyond the Colorado River. Dr. Eothrock

collected, at Camp Bowie,. Ariz., a peculiar form (492), which may repre-

sent another variety, decipiens: globose, 1° in diameter; spines shorter and

fewer, no straight spines above the 4 central ones, none longer than 1-1 £

inches; 10-15 thin flexuous spines on side and upper end of areola?; only

20-25 sepals on ovary.

Echinocactus polycephalus, Engelm. & Bigel. (see Watson in Bot.

King's Expl.117).—From the Mojave region to Southwestern Utah. The

numerous spiny-bristly sepals, and the linear, acute, yellow petals almost

hidden in a dense cottony wool.

Echinocactus Whifplei, Engelm. & Bigel; Watson, I. c. 116.—On
the -Lower Colorado River and northward into Utah.

Cereus (Echinocereus) Engelmanni, Parry; Watson, I, c. 117.

—

Throughout Arizona and into Utah and Southern California. Flower

purple, open only in mid-day sunshine.—Camp Bowie (1002), Mrs. Major

Sumner. Flower only. May be this or an allied species.

Cereus (Echinocereus) phgsniceus, Engelm.—Globose or oval heads,

2-3' high, about 2' in diameter, several to a great many (sometimes over

100) from one base, 8-11-ribbed; 8-15 slender, but straight, stiff, and

'very brittle spines in each bunch, £-!£' long, 1-3 of them more central and
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a little stouter; deep red flowers, l£-2i' long, half as wide, open equally

day and night, spatulate, rather stiff petals, rounded at tip.—From West

Texas to Southern Colorado and Arizona, as far west as the San Francisco

Mountains, Bigelow, and from Fort Whipple, Palmer.

Ceeeus (Echinocereus) teiglochidiatus, Engelm.—Few (2-5)

globose or oval heads, 2-4' high, 2-2£ thick, 6-7-ribbed; areolae more

distant than in the last; spines fewer, only 3-6, flattened or angular,

usually curved, about 1' long; flowers same as in last.—New Mexico, Santa

F4, 1874, Rothrock (39). C. gonacanthus, Engel. & Bigel., which extends

from New Mexico to the Arkansas River and westward to Zufii, and is

characterized by its stoutei", longer, and more numerous spines, may

belong to this species; and perhaps both, with numerous other so-called

species, which vary only in the number of the ribs, the number or form of

the spines, and the closeness of the spine-bunches, but have all similar

flowers, may have to be considered as forms of one polymorphous type

(C. plicenicens).

Opuntia (Platopuntia) basilaris, Engelm. & Bigel.—A low plant,

with broadly obovate, often retuse or fan-shaped joints, branching mostly

from the base, pubescent, as well as the fruit; areolae very close, without

spines, but densely covered with short, yellowish-brown bristles; flowers

large, rose-purple; fruit dry, subglobose, with rather few, large and thick

seeds.—Southeastern' California to Arizona. Distinct from all other species

of this region by its mode of growth, its pubescence, the absence of spines

proper, and the very large (3J-5" wide) seeds. The large purple flowers,

which in the season completely cover the plant, make a beautiful show.

Opuntia (Platopuntia) Missoueiensis, DC.—Santa Fc, N. Mex.,

1874, Rothrock (6). Common from the plains of the Missouri into the

mountains. A low, very spiny (whence Nuttall's name, 0. ferox) species,

with yellow or sometimes (on the Upper Arkansas plains) purple flowers,

and dry spiny pods, which contain large, much compressed, and broadly

margined seeds.—Several more, probably half a dozen, flat-jointed Opuntice

have been noticed in Arizona, some prostrate and with smaller joints

;

others tall, erect, with large joints (to a foot or more in length), many

of them very spiny; of them not much is known, as the plants are difficult

9 BOT
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to preserve and flowers and fruit have not often been found or collected.

Full notes, living joints, good fruit and seed, and pressed flowers are

desirable, to make us sufficiently acquainted with these plants. The best

method of preserving the flowers is to split them open before attempting to

dry them. Living plants or joints are very valuable, but alone are not

sufficient, because in cultivation they very rarely flower and scarcely ever

bear fruit.

Opuntia (Cylindropuntia) clavata, Engelm.—A low, cespitose plant,

with short (1-3' high, V thick), clavate, ascending, strongly tuberculate

joints, the upper areolae bearing 4-7 ebony-white, flattened, striate spines,

surrounded by a number of smaller, bristly ones; yellow flowers, 2' wide;

dry, yellow, oval pod, covered with numerous, large, woolly, and long-bristled

areola?.—El Rito, New Mexico, Rothrock, in 1874 (92). Also about Santa

Fd, etc.

Opuntia (Cylindropuntia) pulchella, Engelm. (see "Watson's Bot.

King's Expl. 119; Simpson's Report, Botany, t. 3).—A very small, purple-

flowered species of Nevada. A flower brought home by Mr. Bischoff was,

by a singular error, enumerated in the Catalogue of 1874 as Cereus viridi-

florus.

Opuntia (Cylindropuntia) arborescens, Engelm. (see Watson, I. c.

120).—Cuero, New Mexico (101), Rothrock, in 1874; Cienega, South Arizona

(near Tucson), the same (584); and from Camp Bowie, Ariz. (1002), by

Mrs. Major Sumner. This handsome species extends northward to the

plains of Colorado and Pike's Peak, covering extensive tracts. Remark-

able for its horizontal, often whorled, branches
;
purple flowers, 2-2 £' in

diameter; ovary often with some spiny bristles, which at maturity disap-

pear. The skeleton, as the cactus wood is rather fancifully called after the

soft tissues have rotted away, forms a heavy, hollow cylinder, with regular

rhombic holes or meshes corresponding to the tubercles and spine-bunches

of the plant, and makes excellent canes. This species is closely allied to

the Mexican O. imbricata and 0. decipiens, arborescens being the northern,

larger-flowered form, but the seeds are different.

Opuntia (Cylindropuntia) Bigelovii, Engelm. (Pac. R. R. Rep. 4,
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Bot. 50, t. 19).—An erect, bushy plant, 10-12° high, with oval or sub-

eylindric joints, bearing on short oval tubercles 3-5 large (1' long) and

many smaller spines, the larger ones loosely covered by glistening, whit-

ish sheaths
;
purple flowers, small, 1 inch wide ; fleshy, greenish berry,

numerous small and very irregular seeds, or often abortive; wood a wide,

fragile tube with short meshes.

Opuntia (Cylindeopuntia) tessellata, Engelm.—Very bushy, from

a stout trunk, with solid wood, sometimes several inches thick; ultimate

branches as thick as a swan's quill, covered with angular, flattened, ashy-

gray tubercles, the uppermost bearing at their upper end single, long, loosely

yellow-sheathed spines; flowers small (about f of an inch wide), yellow;

small fruit, oval, covered with long, soft, brown bristles. Pac. R. Rep. I. c.

t. 21.—On both sides of the Lower Colorado River, 6-7° high; the yellow,

shining spines, crowded on the upper end of each year's growth, together

with the scale-like tubercles, give the plant a singular and striking appear-

ance.

There are several other cylindric Opuntia in Arizona, not collected in

these Expeditions, and for the most part only imperfectly known. It is

desired to direct attention to this interesting group, which, on account of the

bulky forms and forbidding- armament, are too much shunned by travellers.

—

Opuntia ecliinocarpa, Engelm. & Bigel., is a low and very spiny bush, with

yellowish flowers and dry, spiny fruit. Opuntia acanthocarpa, Engelm. &
Bigel , is taller, with elongated tubercles, or rather ridges, copper-colored

flowers, and dry fruit bearing few, but stouter spines. 0. mamillata,

Schott, and fulgida, Engelm. & Bigel., are allied to 0. Bigelovii, with

thick tubercles or prominent crests, the former with small, the other

with numerous long and shining, sheathed spines; fruit often abortive.

Good specimens with flower, fruit, and good seed of the same plant

(so that mixing species and forms may be avoided) are very desirable,

as we know scarcely anything more about them than what the botanists

of the Mexican Boundary Commission (often at the most unfavorable season)

could find out, twenty-five years ago. Opuntia leptocaulis, DC. (O.frutes-

cens, Engelm.), the most slender Opuntia known, bushy, with branches like

pipe-stems, small yellow flowers, and red, somewhat fleshy berries, is common
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from North Mexico, through Texas, to Arizona. It has been said that its

flowers, contrary to the habit of the genus (which has diurnal flowers

—

i. e.,

open in sunlight), are nocturnal, which, however, is now positively denied.

FICOIDE.E*

Mollugo verticillata, L.—Point of Mountains, Arizona (723).

UMBELLIFER^.

Eryngium Wrightii, Gray (PI. "Wright. 1, p. 78).—Erect, smooth,

pale, somewhat branched ; lower leaves narrowly spatulate, regularly pec-

tinate or toothed, with each tooth terminating in a bristle ; stem-leaves

lanceolate, 3-5' long, deeply cleft, with the divisions terminating in a bristle

;

upper leaves shorter, more deeply and palmately parted
;
petals blue, with

a long, indexed point ; leaflets of the involucre longer than the head ; inner

bracts slightly exceeding the flowers.—Sanoita Valley, Arizona (603), at

6,500 feet altitude.

MuSENiUMf trachyspermum, Nutt.—Branching from the base ; radical

leaves ascending, petioled, pinnately parted, with the segments pinnatifid;

rachis broad, 1-2"
; fruit nearly as broad as long, and slightly roughened

;

involucel of 8-10 leaflets, 2-4" long, narrow, but slightly dilated up-

ward—Colorado (726).

Cicuta macui.ata, L.—Nevada and Utah.

Carum GAiRDNERr, Benth. & Hook.—Nevada, where, as in Utah, the

tubei's are an important article of food with the Indians.

* FicoiDEiE.—"A miscellaneous group, chiefly of fleshy or succulent plants, with mostly opposite

leaves and no stipules ; differing from CaryophyUaceai and Portulacacea! by having distinct partitions to

the ovary and capsule (which are therefore 2-many-celled) ; the petals and stamens sometimes numerous

in the mauuer of Cactacew (but the former wanting in most of the genera); agreeing with all these

orders in the campylotropous or amphitropous seeds; the slender embryo curved partly or completely

round a mealy albumen."—Fl. Cal. p. 250.

t Musenidm, Nutt.—Calyx-teeth conspicuous. Petals clawed, obovate, point inflexed. Stylopodia

small, depressed, styles rather short. Fruit ovate, slightly compressed on the side, commissure rather

broad ; carpels 5-angled, a little compressed on the back, with the primary ribs filiform, rather promi-

nent, lateral ones contiguous. VitttB many. Carpophore bifid. Seed compressed a little on the back,

with the sides a little incurved.—Perennial, caespitose herbs, branching from the base, smooth. Leaves

pinnate or bipinuatifid, segments piunatifid. Many-rayed umbel compound. Involucre none. Invo-

lucel of a few short leaflets. Flowers white or yellow.—Bentham & Hooker.



CATALOGUE. 133

Berula* angustifolia, Koch. {Skim angustifolium, L.)—Sau Luis Val-

ley, Colorado, in hot springs, the temperature of which is 80° Fahr., and

in spring water at Fort Tejon, Cal., where the water has a temperature of

62° Fahr. In neither of these locations was there much of a yearly

variation in temperature of the water, yet in one instance, as in the other,

the plant grew luxuriantly, the difference in the temperature of the water

at the two places being 18° Fahr. (732, 262.)

Sium cicut^efolium, Gmeliu. (Apium lineare, Bentli. & Hook )—San

Luis Valley, Colorado (730, 732).

Cymopterus alpinus, Gray.—Low annual shoots 2-5' high, from a

perennial root ; leaves bipinnatisect or bipinnate, segments 2-4" long, linear,

acutish, glabrous, or very minutely puberulent ; scape as long as or exceed-

ing the leaves ; involucels 5-7-parted, segments linear or lanceolate, as

long as the flowers; calyx-teeth conspicuous, subulate; fruit thickish winged,

with the marginal ones a little wider than the others ; vittse one in each

interval and two on the commissure, all small. Flowers small, yellow.—I have

taken the character of this fruit from No. 213 of Hall and Harbour. The

material, moreover, is very scanty. If, however, the specimen examined

by me is fairly a representative one, the resemblance between it and

(Enanthe is too obvious to escape attention, especially when we remember

that with the other peculiarities it has no carpophore.—Griffith's Peak, near

Georgetown, Colo., at 11,500 feet altitude (725, 731); also accredited by

Porter to Mount Lincoln, Colorado, at an elevation of 13,000 feet.

Cymopterus glomeratus, Raf.—3-8' high; caudex 1-2' high, branching

from the summit
;

peduncles shorter than the leaves ; leaves ternately

divided, deeply bipinnatifid, on long petioles, which are dilated at base.

Umbels on very short rays ; involucels pahnately parted, unilateral and

sometimes coherent with the rays of the umbellets ; flowers white ; fruit in

my specimen, No. 210, of Hall and Harbour, with marginal wings thin and

expanded and with the dorsal ones only a little less so. I must confess my
* Berula, Koch.— Calyx-teeth minute. Stylopodium conical and styles Bhort. Fruit nearly glo-

bose, with a broad commissure, ernarginate at base, the ribs nerve-like, not raised above the thick

epicarp; oil-tubes numerous and contiguous, surrouudiug the terete seed. Carpophore 2-parted, very

Blender.—A smooth, perennial aquatic ; leaves pinDate and serrate ; involucres and involucels of several

leaflets; flowers white.—Fl. Cal., p. 260.



134 BOTANY.

inability to find any trace of carpophore, either free or adherent, to the

carpels.—Denver, where in June it is quite common on the plains.

Ligusticum montanum, Bentham & Hooker. (Thaspiumf montanum,

Gray.)—1-2° high, often branched; leaves twice ternately divided; lobes

linear, linear-lanceolate, or lanceolate, 9-18" long; petioles 1-4' long, widely

dilated into a sheath toward the base ; fruit variable, oval or broadly oval,

marginal wings broader than the others, or sometimes the dorsal as much

dilated as the marginal ; vittse single or double in each interval ; involuci-e

none; involucels of 5-9 setaceous bracts, which are 2-4" long; flowers

bright yellow.—Central Colorado, reaching as high as 12,000 feet altitude

(716, 719, 720, 724), and in Arizona, at Willow Spring, at 7,195 feet

altitude (253). In the majority of cases in my specimens, one carpel has

entirely, or almost entirely aborted.

Ligusticum apiifolium, Benth. & Hook.—Twin Lakes, Colorado (717).

Thaspium trifoliatum, Gray.—South Park, Colorado (727).

Angelica Wheeleri, Watson (American Naturalist, 7, 301).—"Tall

and stout, roughly puberulent, leaves biternate ; leaflets ovate-oblong,

2-3' long, acute, incisely serrate, the teeth broad and mucronate, middle

leaflets petiolulate ; umbels naked ; rays numerous, unequal, becoming 2-5'

long
;
pedicels and ovary hispid

;
petals apparently white ; fruit broad-

elliptical, 3" long, sub-pubescent, the dorsal wings thick, narrower than

the lateral ones, Utah."

Angelica lineariloba, Gray (Proc. Amer. Acad, vii, p. 347).—South-

ern Sierra Nevada, at 9,500 feet altitude (355).

Archangelica Gmelini, DC.—Twin Lakes, Colorado (712).

Ferula multifida, Gray (?).—From Utah, the Expedition has simply

the leaves of what Mr. Watson doubtfully refers here.

Peucedanum sativum, Benth. & Hook. (Pastinaca sativa, L., Gray's

Manual.)—Utah. Introduced.

Heracleum lanatum, Michx.—Twin Lakes, Colorado (713), and New

Mexico 1 Hance.
CORNACE.E.

Cornus pubescens, Nutt.—Utah. A specimen from Loma, Colorado,

is doubtfully placed here. Specimens too poor. (79.)
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"Gakrva* flavescens, Watson (Am. Naturalist, 7, 301).—Silky-

pubescent, with straight, appressed hairs ; leaves yellowish, elliptic-oblong,

acute at each end, l-2£' long, glabrate above, entire, revolute on the

margin
;
petioles 3-6" long ; aments pendulous, the bracts broad-ovate,

connate, foliaceous, acute or the lower ones acuminate, 6-10 pairs; sterile

aments rather loose, 1-2 inches long, the flowers 1-3, on pedicels equalling

or exceeding the ample bracts; fertile aments crowded, 1' long, with solitary

flowers and densely pubescent fruit.—From Southern Nevada and Utah to

Arizona and New Mexico
;
growing 5-8° high."

CAPRIFOLIACE.E.

ADOXAf Moschatellina, L.—Leaves mostly radical, 2-3' long, ternately

bi- or triternate, segments again trifid ; flower-stems as long as, or longer

than, the radical leaves, with a pair of trifid leaves. Head of about five

greenish flowers terminating the stem, the terminal flower with fewer lobes

to the calyx and corolla, and also fewer stamens than the lateral flowers.

Berry green.—In shaded mountain ravines in Colorado, at 11,000 feet

altitude.

Sambucus glauca, Nutt.—Willow Spring, Arizona (250) ; Utah.

Sambucus Mexicana, Presl.?—Camp Lowell, Ariz, (near Tucson);

a small, much branched tree, 10° high and 5' in diameter; bark light brown

;

young branches and petioles densely canescent; leaves on the under surface

less so, nearly glabrous above ; leaflets usually 5, l£-3' long, terminal one

* Garrya, Dougl. ex Lindl. Bot. Reg. t. 1GS6.— Flowers dioecious; aments between the united

bracts Male flowers, with a 4-parted calyx, with the spreading linear segments valvate, apices

sometimes cohering. Petals 0. Stamens 4, opposite or alternate to the sepals, filaments free ;
anthers

fixed by the base, linear introrse or laterally dehiscent. Disk and rudiments of the ovary obscure.

Female flovxrs, with the calyx-tube ovoid; lobes of the limb 2, opposite, short or obsolete. Rudi-

ments of the stamens and disk 0. Ovary 1-celled ; styles 2, filiform and erect, or short and recurved,

longitudinally stigmatose within ; ovules 2, hanging parallel from the apex of the cell ; funiculus elon-

gated. Berry ovoid, crowned by the persistent styles, 1-2-seeded. Seeds oblong, compressed, testa

membranaceous, transversly rugose. Albumen copious, fleshy ; embryo cylindrical, minute, cotyledons

oblong, radicle terete.—Shrubs, with 4-angled branches. Leaves opposite, petioled, entire or denticulate,

penuiuerved, evergreen, petioles connate at base. Flowers small, not articulated with the pedicel.

—

Bentu. & Hook.

t Adoxa, Linn. Gen. n. 501.—Leaves ternately divided. Calyx with two or three spreading teeth

or lobes. Corolla with a very short tube, and 4 or f> spreading divisions. Stamens 8 or 10, in pairs,

alternating with the divisions of the corolla, and inserted on a little ring at its base. Styles 3-5, very

short, united at the base. Ovary 3-5-celled, with one ovule in each cell. Fruit a berry.—Bentham,

Handbook of the British Flora.
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generally the largest, oblong, irregularly serrate to within 6" of the acute tip;

inflorescence corymbose, "corymb 5-rayed"; stamens two-thirds as long as

the petals; anthers oval or somewhat cordate. Fruit I have not seen. (712.)

Sambucus racemosa, L., var. pubens, Watson.—Clear Creek Canon,

Colorado.

Symphoricarpus rotundifolius, Gray (PL Wright. 2, 66).—" Leaves

orbicular, or ovate-rotund, small and with the branches softly pubescent;

flowers solitary in the axils ; bracteoles shorter than the ovary, and with

the teeth of the cup-shaped calyx ovate, obtuse and glabrous ; corolla

funnel-shaped, smooth within, lobes longer than the stamens. 3-4° high,

much branched; leaves 5-9" long and nearly as wide, entire or often

repand, petiole a line or less in length."—Nevada. Not having access to

the specimen, I quote the above original description bodily from PI. Wright.

In vol. v, King's Report, Mr. Watson places this under S. montanas, H. B.

K. Later, however, he keeps them apart in his catalogue published by this

Survey in 1874, p. 10.

Symphoricarpus oreophilus, Gray (Revis. Symph. Jour. Linn. Soc.

vol. xiv, p. 12).—Low, branching shrub, with a loose, grayish epidermis;

leaves oblong, obtuse, sessile or nearly so, thickish, somewhat glaucous below,

entire or slightly undulate
;

principal veins below more or less pubescent,

6-12" long and half as wide; inflorescence racemose along the short, lateral,

leafy branchlets ; flowers rising from the axils of the leaves on short pedicels,

which are terminated by a pair of minute bracts one-fourth as long as the

mature capsule ; ovary oval, constricted under the persistent calyx-lobes,

which are J" long and very obtuse ; corolla cylindrical, 4-6" long, lobes £"

long, rounded, naked in the throat, but a little hairy inside toward the

bottom ; stamens included, on very short filaments rising just above the

sinuses; anthers oblong, apiculate; stigma 2-lobed and one-third as long as

the corolla-tube.—South Park, Colorado (18). Leaves smaller, but plant

bearing a general resemblance to S. racemosus.

Linn^ea borealis, Gronov.—Twin Lakes, Colorado, at 11,000 feet

altitude.

Lonicera involucrata, Banks.—Colorado (19).
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RUBIACE^E.

Bouvaedia* hirtella, H. B. K., var. quaternifolia. (B. quaterni-

folia, DC, Prod. vol. iv, p. 365).—Low shrub, often much, branched; older

shoots clay-colored, younger dark green and puberulent ; leaves short-peti-

oled, thiekish, lanceolate to broadly oval, acute, commonly three in a whorl,

sometimes more, or again reduced to two, opposite, slightly hispid on upper

surface, nearly glabrous on lower (except on the principal veins), and ciliate

on the margin, 1-2' long, 5-10" wide; corymbs trichotomous. Corolla

12-18" long, glandular puberulent, smooth or nearly so in the throat, lobes

1-2" long ; stamens sessile, oblong and slightly emarginate at base ; calyx

covered with a short, stiff, white pubescence, tube half as long as the acute,

narrowly lanceolate lobes.—Camp Bowie, Ariz., at 5,500 feet altitude

(478). I can find no description that exactly answers for this plant, yet

it comes nearest to Bouvardia quaternifolia, DC, which, with B. Jaquinii,

I am persuaded (from the description) are merely forms of hirtella. The

species varies within wide limits.

MiTRACARPiUMt breviflorum, Gray (PI. "Wright. 2, p. 68)—Annual,

4-8' high, unbranched, slightly four-angled, nearly smooth; leaves 10-14"

long, 2-4" wide, having between their bases a dense capitulum of small, white

flowers; bracts bristle-like, very delicate ; calyx-teeth unequal, the two longer

twice as long as the calyx-tube, subulate, the two shorter very small; terminal

head' of flowers, according to Dr. Gray, is subtended by four leaves.

—

Sanoita Valley, Arizona (605).

' Boovardia, Salisb.—Flowers in clusters at the end of the branches. Calyx with 4 slender lobes.

Corolla with a long and slender or somewhat tiunipet-shaped tube and 4 short spreading lobes, valvato

in (he bud. Authers 4, almost sessile in (ho throat. Style 1 ; stigma of 2 flat lips. Pod small, globular,

2-celled; seeds wing-margined.— Gray, in Field, Forest, and Garden Botany.

tMlTRACAr.PiUM, Zuccar.—Flowers hermaphrodite, capitate. Calyx-tube turbinate-obovoid, or

sub-globose; teeth 4-5. Two often longer than the others, sometimes with smaller ones between, per-

sistent. Corolla salver- or fuunel-sbaped, tube often encircled inside by a hairy ring; lobes of the limb

4, valvate, spreading. Stamens 4, inserted on the throat of the corolla ; authers fixed by the back. Disk

fleshy. Ovary 2-, rarely 3-celled. Style with two shortish, linear branches; amphitropous ovules soli-

tary in the cells. Fruit didymous, membranaceous, opening transversely at or below the middle, the

upper part going with the calyx and exposing the seeds, the septa remaining iu the other portion. Seeds

oblong, globose, with the ventral face flat or 4-lobed ; testa membranaceous, albumen dense, fleshy

;

cotyledons foliaceons.—Erect or prostrate herbs, root frequently perennial, branches 4-angled. Leaves
opposite, linear-lanceolate or ovate, the upper ones often the longer, the setose, sheathing stipules connato

with the petiole. Flowers iu dense heads, minute, white, often intermixed with bristles.

—

Bcntiiam &
Hooker.
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Galium microphyllum, Gray (PI. Wright. 1, p. 80).—Smooth, ascend-

ing, ribbed stems, quadrangular, with obtuse angles ; four linear-lanceolate

leaves in a whorl, 3-5" long, with distinct mid and marginal nerves, some-

what apiculate
;
peduncles axillary, one-flowered, or more frequently (in my

specimens) proliferous from the involucre ; fruit pruinose.—Tanks south

of Camp Apache, Ariz. (271). A well-marked species.

Galium aspereimum, Gray.— (425), from Mount Graham, Arizona,

appears to be a form of this, with the fruit minutely tuberculate.

Galium aspereimum, Gray 1 (PI. Fendl. p. 60).—Mount Graham, Ari-

zona, 9,000 feet altitude (425). Ovary in my specimens minutely tuber-

culate, rather than hairy. Mature fruit I have not seen. Indeed, I am not

sure that the specimen may not prove to be G. Aparine, to which it appears

closely related. If so, then it must be truly indigenous.

Galium teifidum, L.—San Luis Valley, Colorado (15, 16).

Galium boeeale, L.—Common and variable, in Colorado (17); Utah

VALERIANACE^

Plectbitis congesta, DC.—Nevada

Valebiana dioica, L., var. sylvatica, Watson.-^-South Park, Colorado,

at 10,000 feet (773).

Valebiana edulis, Nutt ( V. ciliata, T. & G.)—Radical or stem leaves

may be entire or pinnately parted, or with any degree of division between.

Valerian odor is very strong in this species on boiling.—South Park (774).

COMPOSITE. •

Stevia* canescens, Benth—Erect, 4-6° high, glabrous or pubefulent

below, rather roughly canescent above ; leaves linear or oblanceolate, with

smaller ones fascicled in their axils, serrate toward the apex, entire and

* Stevia, Cav.—Flowers of the head all perfect ami tubular. Involucre of 5-6 narrow, hard,

subequal hracts. Eeceptacle flat, naked. Corollas equal, regular, slender; limb sometimes rather large,

5-cleft. Stamens appendieulate, obtuse at base. Branches of the style long, slender, and obtuse. Achenia

linear, 4-5-angled. Pappus of two kinds, i. c, small scales and bristle-like awns, one or both kinds present

in the same flower.—Herbs or erect shrubs, not usually much branched. Leaves opposite, or the upper

alternate, often 3-nerved and serrate, or sometimes 3-elet't or entire. Heads irregularly loosely paniculate

or in a close corymb. Flowers white or purple, sometimes a little longer than the involucre. Achenia

smooth or ciliolate on the angles.—Bentham & Hooker.
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gradually tapering to a petiole below ; scales of the involucre rather hard,

acute, with distinct midribs, roughly pubescent
;
pappus of short scales

and 4-5 upwardly barbed awns ; achenium linear, with five ciliolate angles.

Corolla narrowly tubular.—Sanoita Valley, Arizona (607). So far as any

mere description goes, this plant answers better to S. serrata, Cav. in Prod, v,

p. 118, than to canescens. However, as it has been compared for me by
Professor Gray, I cannot doubt it is correctly placed under the latter name.

732, from Mount Graham, Arizona, at an altitude of 9,000 feet, appears to

be a distinct species (probably new), with broader, shorter leaves, less

attenuated at base, with an expanded tube to the corolla, larger scales in

the pappus, and red tips to the pappus awns. Lacking proper means of

comparison, I provisionally refer it here.

Eupatoeium Beelandieri, DC. (Gray, Bot. Mex. Bound, p. 76, where

its affinities are discussed).—Herbaceous, 2° high, sub-puberulent below,

puberulent above ; leaves petioled, opposite, ovate or triangular-cordate,

crenately serrate, 1-2' long and half as wide ; flowers about 20 in a head

;

pappus not larger than the corolla ; achenium very slightly scabrous on the

angles ; scales of the involucre in two series, acute and ciliolate.—Sanoita

Valley, Arizona (606).

Eupatoeium pubpueeum, L.—Utah.

Beickellia (Clavigeea) lonoifolia, "Watson (Amer. Naturalist, 7,

301).—"Very slender, with spreading branches, glabrous, with a slight

scabrousness ; leaves linear, acuminate, 2-5 inches long, flat, entire or

obscurely sinuate-toothed, rough-margined, 3-nerved, punctulate ; flowers

on short, slender pedicels, axillary, and in small, loose, terminal clusters

;

involucre glabrous, 2" long, the scales acutish or the inner linear ones obtuse

or truncate, spreading; achenium 10-striate, slightly and minutely hairy on

the angles, nearly a line long
;
pappus soft, minutely barbulate, but little

longer than the achenium.—Southern Nevada. Also collected at Kanab,

Southern Utah, by Mrs. E. P. Thomson "

—

Plate V Branch, somewhat

enlarged. Figure 1. A single head of flowers. 2. A single flower. 3.

Style, enlarged about 15 diameters. 4. Receptacle and involucre. 5.

Achenium and pappus. 6 A bristle of the pappus, enlarged about 20
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diameters. Excej)t where othenvise specified, the figures are enlarged

about 10 diameters.

Brickellia betonicefolia, Gray (PI. Wright. 2, 72).—Erect, covered

with spreading, jointed hairs ; leaves sessile, ovate, 3-nerved, crenate, hairy

and somewhat glandular above and below, becoming smaller toward the

top and gradually reduced to mere bracts ; 2-4 heads of flowers on pedun-

cles from the axils of the upper and opposite leaves ; involucre in two or

three series, all acute and ribbed, but the inner twice longer than the outer

;

pappus rough and achenium silky villose.—Arizona, Prof. Oscar Loew.

Brickellia Wrightii, Gray (PI. Wright. 2, 72).—Sub-shrubby, 4°

high, much branched, glabrous or puberulent below, sub-scabrous and

glandular above; leaves petioled, cordate, irregularly crenately toothed;

veins prominent below; inflorescence thyrsoid-paniculate, each branch

from the axil of a small leaf or branch; pedicels distinctly glandular hairy;

heads about 15-flowered; corollas slender and styles much exserted; achenia

hirto-puberulent
;
pappus roughish ; scales of the involucre in about three

series, purple-tipped, plainly nerved, obtuse.—Black River, south of Camp

Apache, Ariz., at 5,000 feet elevation (793).

Brickellia Californica, Gray.—Nevada and Utah.

Brickellia grandiflora, Nutt.—Colorado (422, 423).

Liatris scariosa, Willd—Dwarfed specimens from Trout Creek, Colo-

rado (458).

Xanthocephalum* gymnospermoides, Benth. & Hook. (Gutierrezia?

gymnospermoides, Gray, PI. Wright. 2,_ 79.)—Smooth, erect,.herbaceous, 2-3°

high ; leaves lanceolate, entire or nearly so, tapering into a petiole, slightly

glistening Avith a gummy exudation, 2—3' long, and about 6" wide; heads

in a compound corymb ; rays many, rather small, without pappus ; disk-

flowers with a minute crown-like pappus of chaff, which in the central

•Xanthocephalum, Willd.—Heads heterogamous; flowers of the ray pistillate, numerous, about

1-seriate ; disk-flowers perfect, fertile. Involucre hemispherical or broadly campanulate ; bracts iu many
series, imbricated, coriaceous, with appressed or spreading tips, tho outer ones smaller. Receptacle

plane, foveolate. Pistillate corolla ligulate, sub-entire, spreading, elongated or small; perfect flowers

regular, tubular; limb somewhat enlarged, 5-cleft at the apex. Anthers entire, obtuse at base. Style

of the perfect flowers with flattened branches; appendages triangular or lanceolate. Achenia hardly

compressed, smooth or striate. Pappus of minute chaff, coroniform or none.—Herbs or shrubs, with

erect or ascending stems, often branching. Heads middle or large sized, solitary, on the end of the

branches or loosely corymbose. Flowers all yellow. Achenia smooth.—Bextham & Hooker.
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flowers is sometimes produced into about six small, rigid bristles; involucre

glutinous, with spreading tips; receptable flattish, alveolate. Separated

from Gutierrezia by Bentham and Hooker on account of its numerous rays

and coroniform pappus.—San Pedro River, Arizona (551), and old Camp

Crittenden, Arizona (667).

Gutierrezia EuTHAMiiE, T. & G.—(411, 41 2, 414, 415.) 410 is the

same, verging toward microcepliala ; from Colorado, Arizona, New Mexico.

Number 378 of the Sutton Hayes Collection appears in my herbarium

under name of G. microcephala, and doubtless correctly, but it is so near

some forms obtained by the Expedition that pass for G. Euthamice that one

may well doubt the propriety of keeping them distinct.

Grindelia sqtjarrosa, Dunal.—Colorado (Loew,- 100). Utah.

Grindelia microcephala, DC. (G. inuloides, Willd., wax. microcepliala,

Gray, Bot. Mex. Bound, p. 8 1 .)—Stems erect, smooth, branching some-

what ; leaves thick, rigid, oblong, entire or slightly toothed toward the apex.

Amplexicaule or sessile, inflorescence cymose(?); pappus (in my specimen)

none in the ray-flower, and of only two awns in the disk ; scales of the

involucre almost always destitute of subulate tips, thick, oblong, and

acute in several series, the inner of which are the larger; achenia flat-

tened, four-angled, with corky angles, smooth.—Southern Arizona (796).

Hetekotheca* scabra, DC.—Erect, much branching, somewhat rough,

with long, spreading hairs arising from glandular bases ; upper leaves

rough, veiny, sessile or clasping, oblong or ovate, entire or toothed ; lower

ones petioled ; inflorescence in a spreading panicle; achenia of the ray

smooth, of the disk densely covered with appressed silky hairs.—Moist

ground near Camp Lowell, Ariz. (703).

Chrysopsis villosa, Nutt.—From among the multitude of forms under

* Heterotheca, Cass.—Heads beterrgamous, radial e, with the rays in 1-2 series and pistillate;

flowers of the disk perfect. Involucre hemispherical or broadly campanulate; bracts imbricated in many
series, narrow margin subscarious, exterior ones smaller. Receptacle flat, alveolate, fimbrillate. Female

flowers with ligulate, sub-entire corollas. Perfect flowers with regular, tubular corollas, somewhat

enlarged above and 5-cleft. Anthers obtuse, entire, or a little emarginate at base. Branches of the

styles of the perfect flowers flat, with long, narrow, or sometimes triangular and short appendages.

Achenia flat, with a thickish margin awl an obtuso apex. Pappus of the ray none, of the disk of an

outer series of very shoit bristles, and an inner series of long scabrous bristles.—Erect, rough herbs,

with alternate and often dentate leaves. Heads rather large, loosely paniculate or in a close corymb.

Flowers all yellow. Acheuia glabrous or silky villous. Pappus rusty-colored.

—

Bentham & Hooker.
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this species, I can recognize var. hispida, Gra)', which is best marked, with

its leaves lanceolate and acute, or spatulate, oblong and obtuse, from f-1'

long; plant hispid, with short, stiffish, and more or less dense hairs. (555,

464, from Colorado, 792 from Arizona, and an unnumbered one collected by

Loew in New Mexico; var. foliosa, Watson, more leaf}7
, with leaves obovate-

spatulate, 1' long, and more or less canescent, running into C. canescens, T.

& G (791, 182, from Arizona, and 552 from Colorado). Canescent form

(724) from Southern Arizona is well marked.)

Var. Rutteej.—Stem erect, densely leafy; leaves 1-1 J' long, lanceolate,

acute, densely covered with long, white, silky hairs ; leaves gradually reduced

to bracts under the involucre; ray-flowers §' long, 1-1 £" wide.—Sanoita

Valley, Arizona (662). This may be reduced to Q. villosa var. canescens,

which is apparently its nearest ally, yet it is quite different from any speci-

mens of the latter that I have in my collection.

Aplopappus* Maceonema, Gray (Proc. Amer. Acad. 6, p. 542).—Twin

Lakes, Colorado, 9-10,000 feet altitude (451).

"Aplopappus cervinus, Watson (Amer. Naturalist, 7, p. 301).—Low

(6 inches high), suffruticose, resinous-scabrous, the short herbaceous stems

leafy to the top; leaves oblong-lanceolate, 4-6" long, shortly cuspidate,

attenuate to the base, entire, sub-scabrous, 3-nerved; heads 3-4" long, in

corymbs of 3-5, terminating the branches; outer involucral scales linear,

acuminate, with setaceous, spreading tips, the inner chartaceous, acutish,

with scarious, lacerated margins, erect, nearly equalling the pappus; rays

few, narrow, and but little exceeding the disk; style exserted; achenia

linear, pubescent.—Nearest to A. suffruticosiis, Gray, Antelope Canon.''

Utah.

—

Watson, I. c.—Plate VI. 1. Branch, natural size 2. Inner invo-

lucral scale. 3. Outer involucral scale. 4. Disk-flower. 5. Style and

stigma. 6. Anther. All except the branch enlarged.

Aplopappus Fremontii, Gray (Jour. Bost. Nat. Hist. Soc. v. 5).

—

Glabrous, 1° high; corymbosely branched above, with the leafy branches

•Aplopappus, Cass.—Heads several- to many-flowered, heterogamous with fertile rays, or homo
gamous and destitute of rays. Involucre imbricated, in 2-several rows; scales with mostly acute and
often somewhat spreading tips. Receptacle flat or nearly so, foveolate or alveolate. Appendages of the

style usually elongated-subulate. Achenia variable in shape. Pappus simple, of copious, unequal, rigid,

capillary bristles, which are more or less rough.—Herbs or under-shrubs, with yellow flowers, and
pappus tawny or reddish, not often white.—(After Gray, Fl. Cal. vol. 1, p. 310.)
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terminated by a rather large head; leaves oblong to linear-lanceolate, acute,
sessile, coriaceous; scales of the involucre oblong, mucronate, in several
series (inner ones much the longest), more or less ciliate; ray-flowers vari-

able in length, but in my specimens one-third longer than the tawny
pappus of the disk.—Loew, near Pueblo, Colo. (15).

Aplopappus Parryi, Gray.—Twin Lakes, Colorado (471).

Aploppapus Nuttallii, T. & G.—6' high, from a woody base, more or
less densely covered with a close, rather ashy pubescence ; leaves obovate
or lanceolate cuneate, thickish, serrate, the teeth tipped with long bristles;

head smallish (3" in diameter); rays none; disk-flowers 20-25, hardly as
long as the fulvous pappus

; scales of the involucre in about three series,

thickish, rather obtuse, and with scarious margins.—Loew, Arizona (17 a).

Aplopappus gracilis, Gray.—10-18' high
; many wiry stems from the

same root, sparsely covered throughout with long and delicate white hairs;

small lower leaves pinnatifid, lobes rounded; upper leaves entire, narrowly
linear, 3-6" long

;
heads 3-5" in diameter; scales of the involucre in several

series, acute and somewhat mucronate or hairy tipped, half as long as the
rays; receptacle deeply fimbrillate; bristles of the pappus distinctly un-
equal.—Sanoita Valley and Camp Apache, Southern Arizona (596) ; and
var. denudatus, Torr., also from Arizona.

Aplopappus spinulosus, DC—Much branched, from a woody base,
softly puberulent or canescent; leaves pinnately parted, 6-18" long, rather
rigid; lobes again often variously divided, and tipped with a delicate bristle;

involucre 4-6" in diameter
; scales in about four series, lanceolate, slightly

mucronate or bristle-pointed; tawny pappus of the disk about equal to the
flowers

;
rays 6-9" long.-San Luis Valley, Colorado (470) ; and Santa

Fe", N. Mex. (24).

Aplopappus lanceolatus, T. & G.—San Luis Valley, Colorado (474,
485). This form is in some features intermediate between A. Vaseyi and A.
tenuicaulis, D. C. Eaton, and probably likely, according to Prof. Asa Gray,
to destroy the latter species. See Watson's Botany of the 40th Parallel,

p. 160.

Aplopappus inuloides, T. & G.—Low, and much branched, from a
short stem, tomentose throughout or sometimes nearly glabrous; lower
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leaves linear-lanceolate or lanceolate, tapering (usually) into long petioles,

entire or irregularly and sharply serrulate, acute; upper leaves few,

smaller and sessile; heads large, generally solitary; involucre mostly woolly

(sometimes becoming glabrous when old) ; scales in about three series,

lanceolate and rather obtuse; rays many and very variable in size and

shape (in most of my specimens the rays are sterile); disk-flowers 2" long;

achenia fusiform, villous
;
pappus light brown.—Union Creek Pass, Colo-

rado, at 10,000 to 11,000 feet (472, 579).

Aplopappus laricifolius, Gray (PI. Wright. 2, p. 80).—Shrubby,

low, resinous-dotted, much branched; branchlets short, leafy; leaves

numerous, linear or nearly so, with a slight thickening upward, 5-8" long

;

heads corymbose, terminating the branchlets ; scales of the involucre in two

series, acutish, with a brown midrib and scarious margin ; rays 3-5 and

4" long; disk-flowers 8-12
;
pappus roft, unequal and somewhat club-shaped;

achenia distinctly villous.

This plant, from its general habit, clearly justifies Bentham and Hooker

in retaining it with others under the old genus Ericameria, Nutt. Professor

Gray, however, has indicated (Proc. Amer. Acad, viii, p. 635) that to do

this involves at least two other genera in confusion.—Mount Turnbull,

Arizona, Prof. Oscar Loew.

Bigelovia* Wrightii, Gray.—Woody at base, smooth or roughish,

several thin stems rising from the base a foot or more high; leaves linear,

obtuse, somewhat falcate, glistening from a resinous exudation, 6-18" long;

heads rather small; scales of the involucre coriaceous, obtuse and regularly

imbricated in about four rows; disk-flowers 8-15, longer than the inner

scales of the involucre; style-appendages shorter than the stigmatic part;

achenia turbinate and hairy.—Arizona. Also the rougher var. hirtello-

scabra, Gray, with smaller and less resinous leaves {Linosyris Wrightii,

Gray, PI. Wright. 1 , p. 95).

•"Bigelovia, DC.—Heads corymbose or cyraose-clustered, rarely paniculate, 5-30-flowered,

homogamous, the flowers being all perfect and with tubular corollas. Involucre Imbricated ; the scales

dry, chartaceous or coriaceous, chiefly destitute of foliaceous or herbaceous tips. Receptacle flat,

foveolale or alveolate-denticulate, rarely with a chaff-liko projection in the centre. Appendages of the

style-branches varying from ovate-lanceolate to subulate or filiform. Akeues narrow, terete or angular,

slightly if at all compressed. Pappus simple, of copious unequal capillary bristles as in Aplopappus, or

softer and more equal, tawny at maturity.—Herbs or under-Bhrubs, with narrow alternate leaves, and

mostly small heads of yellow flowers, etc."

—

Gray, Fl. Cal. p. 314.
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Bigelovia Parkyi, Gray.—Woody at base, 1° high, at first softly

tomentose, at length nearly glabrous ; leaves linear, 2-3' long, 2" wide

;

heads in a narrow thyrse, rather large; scales of the involucre loosely im-

bricated in about 3 series, acutish, or with the tips sometimes attenuated, about

12-flowered; teeth of the corolla rather large, tube puberulent; appendages

of the style subulate or filiform.—Twin Lakes, Colorado, at 9,800 feet

(453). (Linosyris Parryi, Gray, in Proc. Acad. Pliila. 1863, p. 66.)

Bigelovia Bigelovii, Gray.—Woody at and a little above the base,

much branched from below ; whole plant somewhat ash-colored ; leaves

filiform, revolute, more or less recurved and scattering ; heads 4-6-fiowered,

in a raceme or slender panicle; scales of the involucre coriaceous, lanceolate,

often acute or acuminate and in 4 or 5 series
;
pappus quite tawny, as long

as the very slender flower; achenia smooth, linear, 4-6-angled, and with

a broad epigynous disk ; appendages of the style long and filiform, a little

roughish under the lens.—Headwaters of the Arkansas in Colorado (454).

Bigelovia graveolens, Gray. (Linosyris graveolens and albicanlis, T.

& G. Fl. 2, p. 231.)—Colorado, New Mexico, Arizona, Nevada, and Utah;

also var. albicaiilis, Gray, obtained from Nevada.

Bigelovia Douglasii, Gray (Linosyris viscidiflora, T. & G), var. ser-

rulata, Gray; also var. tortifolia, Gray.—Twin Lakes, Colorado (413,

447). (478 is a broad-leaved form.)

Solidago Californica, Nutt, var. ?—Stem simple, whole plant more or

less densely covered with a short pubescence ; leaves thickish, entire, oblong,

1-3' long and 2-9" wide; heads crowded into a dense, contracted panicle;

scales of the involucre thickish, obtuse, and the outer puberulent ; rays 6-8

(less numerous than the disk-flowers), large (2-3" long) ; achenia pubescent.

This form (730) from Mount Graham, Arizona, and at an altitude of

9,000 feet, may prove a distinct species; believing, however, that its nearest

affinity is as above indicated, I place it here for the present.

Solidago Virga-aurea, Linn., var. humilis, Gray.—(86 of Loew);

(409, 404), from Colorado, and a specimen without number, collected by

Loew from Mogollon Mesa in Arizona, 4,000 to 5,000 feet. Var. aliuna,

Bigel. (407), Half-Moon Creek, Colorado, at 12,000 feet altitude.

Solidago Guiradonis, Gray (Proc. Amer. Acad, vi, p. 543).—Nevada.

10 BOT
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Solidago pumila, T. & G.—Sterns several, from a woody procumbent

caudex, 2-4' long and leafy, angled, striate and nearly smooth; leaves rigid,

mucronate, linear, or linear-lanceolate, 9-18" long; heads few-flowered,

clustered in 3 or 4, and disposed in a small corymb : scales of the involucre

in several series, outer ones much shorter, rather acute, thickish ; rays short

and (like the disk-flowers) 2-4. Scales of the involucre appear (from my
single specimen) to vary much in shape, acuteness, and thickness of the

keel.—Eastern Arizona, at 6,500 feet, Loew.

Solidago nemoralis, Ait.—Twin Lakes, Colorado (408) ; also a

variety from Nevada, Utah, and San Francisco Mountains, Arizona.

Solidago spaesiflora, Gray (Proc. Amer. Acad, xii, p. 58).—" Vir-

gaurea, Virgatcc : Scabrous-puberulent; lower leaves unknown, upper ones

and floral ones smallish, lanceolate (6—12" long); racemes loosely few-

headed and loosely thyrsoid; scales of the involucre linear, puberulent,

at apex rather acute and greenish ; ray-flowers about 10, ligules small

;

disk-flowers 4-5 ; achenia silky-pubescent.—Camp Lowell, Arizona."-

(706.)

Solidago mollis, Bartl. (S. incana, T. & G, var. ft. ?)—This rather

remarkable form (782) from Arizona is canescent on the stem, 2-4° high

;

leaves decidedly scabrous, tripli-nerved, entire or sharply toothed toward the

apex ; head medium-sized and densely crowded in a contracted, secund

panicle ; scales of the involucre lanceolate, acute, and somewhat scarious

on the margin, and with a darker midrib ; achenia pubescent ; brarichlets of

the panicle and the pedicels densely and softly tomentose.

Solidago Marshalli.—Erect, nearly smooth, or slightly pubescent in

lines ; leaves linear-lanceolate or lanceolate, entire, sessile, tapering toward

either end; glandular dots and veinlets transparent by transmitted light,

1-4' long and 2-7" wide; panicle compound, and with the branchlets

strongly secund ; heads medium-sized, rays 8, disk-flowers 9 ; achenia

short, cylindrical, hairy ; scales of the involucre lanceolate or oblong,

obtuse, thickish, and under the lens minutely roughened on the margin
;

pappus shorter than the disk-flower ; bracts minute, almost subulate, about

three on each of the slender smoothish pedicels.
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It is evident that this plant is near to S. odora, Ait., but it appears to

differ in its leaves and in the obtuse scales of the involucre, as well as in

the larger number of flowers (of both kinds) in the head, and in the

absence of the characteristic odor of odora. I name it in honor of Lieut.

Wm. L. Marshall, United States Engineers, for whose assistance in my
work I am under many obligations.—Chiricahua Agency, Southern

Arizona (530).

Solidaco Missoueiensis, Nutt.—Twin Lakes, Colorado (405).

Solidago Canadensis, L. (var. 1)—This form has been placed here

by Dr. Gray. It is, however, nearly perfectly smooth, or at most only

puberulent below and slightly pubescent above ; leaves also are barely

roughish above and glabrous below.—Twin Lakes, Colorado (406).

Aphanostephus * ramosissimus, DC.—Stems much branched from a

woody base, nearly glabrous, puberulent, or somewhat hispidly pubescent

at tip ; lower leaves narrowly spatulate or oblanceolate, variously toothed

or divided at the apex, closely sessile, 1-2' long, 1-3" wide ; upper

leaves narrower, more entire and pubescent or hispidly pubescent ; heads

3" in diameter; involucre-scales in two series, oblong, rather acute and

pubescent, the apices and margins distinctly scarious ; rays 2-4" long,

narrow, at first a little pinkish and afterward yellowish or white ; disk-

flowers yellow, hardly longer than the scales of the involucre (in my
specimens, there is no evident thickening of the tube of the disk-flowers);

pappus coroniform, of very short bristles ; achenia obscurely angled, many-

ribbed (most distinctly so on the inner side), and with a few rather long

hairs.—My specimens (336) from the Gila River, in Arizona (2,800 feet

altitude), show considerable range of variation in shape of leaves, acuteness

of involucral scales, and degree of pubescence.

* Aphanostephus, DC—Heads heterogauious, radiate; ray-flowers fertile; disk-flowers perfect.

Iuvolucre heiuispberical, the linear or lanceolate bracts imbricated iu a few series, tbeir apices and
margins scarious [slightly], exterior ones soniowhat shorter. Receptacle convex. Kays narrow, spread-

ing and entire ; disk-flowers tubular, the limb elongated, slightly enlarged, 5-tootbed. Antbers entire

and obtuse at the base. Branches of the style in the perfect flowers compressed, terminated by very

short, obtuse appendages. Acbeuia subterete or obtusely 4-5-angled, many-ribbed. Pappus coroniform

dentate, sometimes short.—Much branched, erect or ascending, canesceutly puberulent herbs. Heads
solitary on the dilated apices of the branches. Rays white ; disk yellow. Achenia smooth.

—

Bentiia.m

& Hooker.
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Townsendia* Rothrockii, Gray,! in herb.— Perennial, stem less

;

leaves narrowly spatulate, narrowed into a petiole as long as the blade,

both together 1' long ; blade thickish, entire, smooth
;

petiole expanded

toward its insertion, and with a few silky hairs ; heads sessile, 1' in diam-

eter, obtuse scales of the involucre in 3-4 series, oblong or narrowly oval,

purplish, thickish, margins distinctly ciliate, or toward the apex sometimes

slightly fimbriate lacerate ; rays fertile, blue or purplish, exceeding the disk

by one-half, 1-1^" wide, entire or toothed; pappus somewhat united at

base, squamellate-subulate, one-fourth as long as the tube, with one or

two bristles exceeding the others ; disk-flowers yellow, about as long as the

rather unequal pappus ; achenia rather hairy, oblong, flattened. Heads

one or more from the same caudex. Apparently a somewhat variable

species, but sufficiently distinct from T. sericea, to which it most near!}'

approaches by the obtuser scales to the involucre, the shorter and broader

rays, and the short pappus of the ray-flowers. It will hence be observed

that it approaches Nanastrum, though kept distinct by its perennial root.

—

South Park, Colorado, at 13,500 feet (875). (Also either 418 or 417 of the

already distributed sets, but from a mixing of labels I cannot determine

which.)

—

Plate VII, A. Natural size. 1 Inner involucral scale. 2. Ray-

flowers. 3. Ray-style and stigma. 4. Portion of ray-pappus, magnified

about 25 diameters. 5. Disk-flower. 6. Cross-section of achenium. 7.

Style and stigma of disk-flower. 8. Bristle from ray-pappus. All enlarged

about 10 diameters, except where otherwise specified.

Townsendia sericea, Hook.—Resembling the above in general habit,

but differing in having silky-canescent and narrower leaves, acute scales

to the involucre, longer and narrower rays, and a longer pappus to the

ray-flowers.—Colorado (419), at Kit Carson (on the plains), and also a

var. with shorter rays and more hairy and narrower leaves at Georgetown,

among the mountains.

* Townsendia, Hook.—Heads radiate ; ra.ys fertile ; disk-flowers perfect or sometimes [both ?] infer-

tile. Involucre hemispherical or broadly campanulate, the lanceolate bracts imbricated in a few series,

the exterior smaller, margins scarious. Receptacle plane, naked or fimbrillate. Rays longer tban the

involucre, entire or tootbed; disk-flowers regular, tubular, tbe limb narrowly campanulate or a little

dilated with 5 short teeth. Anthers at base obtuse, entire. Branches of the style in the disk-flowers

flattened, with lanceolate appendages. Disk-aehenia compressed, those of the ray 3-angled, the scabrous

or barbellate pappus rigid, unequal.—Low perennial or annual herbs, more or less canescent.—Rocky

Mountain Region between the Saskatchewan and New Mexico.

—

Bentham & Hooker.

t Dr. Gray has indicated T. scapigera, D. C. Eaton, as the nearest relative of this species.
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Townsendia strigosa, Nutt.—Valley of the Upper Arkansas, Colo-

rado (517, 853).

Townsendia scapigeka, D. C. Eaton (Vol. V of Fortieth Parallel Sur-

vey, p. 145, pi. xvii, figs. 1-7).—Nevada.

Astee tanacetifolius, H. B. K. (Macluerantliera tanacetifolia, Nees.)—

Biennial, erect, 6'-2° high, visually much branched, pubescent or viscid,

or sometimes nearly glabrous ; leaves once to three times pinnatifid, the

divisions bristle-tipped ; involucre hemispherical, 3-8" in diameter ; scales

imbricated in several series, lanceolate or linear, always acute, and some-

times with very long, tapering, herbaceous tips ; rays about 25, violet,

twice as long as the disk-flowers ; achenia with two strong marginal ribs,

and several on either face, very villous ; mature pappus reddish.—Colorado

(854, 491, 505, 19). Also from Arizona and New Mexico.

Aster canescens, Pursh. (Machceranthera canescens, Gray ; also Eaton

in Bot. King.)—Very variable, and obtained by the Expedition from Colo-

rado, Arizona, New Mexico, Nevada, and Utah.

Aster Coloradoensis, Cray. (Proc. Amer. Acad, xi, 76.)—420 and 455

of the Colorado collection, in which it was distributed as Machceranthera

canescens. Stems 2-4' high, several from the same root, each terminated by

a single head, tomentose or canescent ; leaves coriaceous, the loAvest spatu-

late, the upper lanceolate or linear, all sharply serrate, having the teeth

bristle-pointed ; involucre hemispherical, the acute herbaceous-tipped scales

narrowly lanceolate, canescent, and in 2-3 series ; rays 35-40, large,

bright purple ; achenia ribbed, turbinate, and densely canescent or villose

;

pappus rusty-colored.

Prof. T. C. Porter raises the question as -to whether this may not be

Dieteria pulverulenta, Nutt. I have not access to authentic specimens of

this ; but there certainly are many strong resemblances from the descrip-

tion in Flora of North America by Torrey and Gray. See vol. 2, p. 101.

Unlike the others of the same section, this (Aster Coloradoensis) is perennial.

—

Plate VII, B. Natural size. 9. Ray-flower. 10. Ray-flower style and

stigma. 11. Disk-flowei'. 12. Disk-flower style and stigma. 13. Ache-

nium and pappus of disk-flower. About 10 diameters.
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Aster adscendens, Lindl.—Twin Lakes, Colorado, at 10,000 feet,

(522); also from Utah. Var. ciliatifoliup, T. & G, stems with many linear

leaves (1—3' long and 1-3" wide), somewhat ciliate ; scales of the involucre

filiate, acntish ; upper part of the stems rather hispidly pubescent.—Cotton-

wood Creek, Colorado (524). The leaves are in the main narrower and

the scales of the involucre less acute than in 252 of Hall and Harbour's

collection, with which my 509 more nearly compares. Number 492 of our

Colorado collection is a slender, almost leafless state, with smaller rays and

more acute tips to the involucre than the typical var. ciliatifolius. 523 ap-

proaches A. falcatus, Lindl. Number 525, marked by Dr. Gray as a curious

form, is, except for its smooth involucral scales, very much like A. integri-

folius, Nutt. (No. 6166 of Bolander's California collection), and so like the

description of A. adscendens, var. Parryi, Eaton, that I am constrained to

leave it there, and hence will probably be A. adscendens, Lindl. (?) (as con-

sidered by Dr. Gray in Fl: Cal. 1, 324) ; from Colorado. A specimen of

adscendens, however, collected by me at the Soda Spring, on Kern River,

in California, is like 525 in the involucral scales, biit with much narrower

leaves. Except this one from California and the one from Utah, all my
material is from Colorado, at or above 10,000 feet altitude.

Aster Nuttallii, T. & G. Fl. 2, p. 126; var. Fendleri, Torr. (A.

Fendleri, Gray, PI. Fendl. p. 66).—In the absence of the plant, I subjoin

the following original description of Dr. Gray, entire, from PI. Fendl.:

" Span high, with many ascending, rigid, somewhat hispid stems from a

subligneous root ; branches monocephalous, corymbose-paniculate ; leaves

small, rigid, entire, linear, coriaceous, sessile, mucronulate, smooth and

single-nerved, with the margins hispidly ciliate ; the lowest subspathulate,

and the upper very short ; involucre campanulate, scales in 3 series, linear-

oblong, glandulose-scabrellate, mucronulate, the exterior herbaceous ones

obtuse and lax, the interior a little longer, acute; achenia pubescent." (510.)

Aster falcatus, Lindl.—Valley of the Upper Arkansas, Colorado,

and San Francisco Mountains, Arizona (488, 501).

Aster simplex, Willd.—Nevada.

Aster multiflorus, L., var. y. commutatus, T. & G.—Stem slender,

unbranched, nearly sessile, 3-4" in diameter ; scales of the involucre
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oblong-spatulate, thickish, roughish-pubescent. Leaves 6" long and 1-2"

wide, with fascicles of smaller ones in their axils.—Arizona coll., Oscar

Loew. The Expedition has also a variety from Utah, which I have not seen.

Aster glacialis, Nutt.—Utah.,

Aster elegans, T. & Gr., var. Engelmanni, D. C. Eaton. (Aster Engel-

manni, Gray.)—Utah.

Aster Douglasii, Lindl. 1—San Luis Valley, Colorado (500). Scales of

the involucre narrowly lanceolate, very acute, with a narrow chartaceous mar-
gin

;
leaves 2-4' long, 2-5" wide, with the margins distinctly hispidly ciliate.

Aster salsuginosus, Richards.—(486, 520, 516, 504.) From Colo-

rado, and all good representatives of the species. Number 521, however,

differs widely in appearance, both in the dried and living states, from the

others, and might even by many be regarded as a distinct species compared
with 516 and 520. It is shorter, much more leafy, with the scales of the

involucre oblong, obtuse, and almost smooth, except onthe ciliate margins; the

rays are wider, shorter, and more deep purple, to say nothing of its having

a broader and smoother achenium. I do not, however, regard it as even a

good variety, for all (516, 520, and 521) were obtained from a single clump
in a cool, shady location at 11,300 feet, on Union Creek Pass, in Colorado.

Aster pauciflorus, Nutt.—Stem erect, simple, 1-2° high, smooth

below, puberulent or viscidly puberulent above ; stem-leaves linear, 2-6'

long, 1-2" wide, indistinctly 8-nerved; entire margins thickish and smooth,

becoming gradually reduced to subulate bracts above ; heads few, terminat-

ing the branches, 3-5" in diameter; scales of the involucre in about three

series, acutish, viscidly puberulent ; rays purple, twice as long as the disk-

flowers; pappus light-colored, almost in a single series and nearly as long

as the disk-flowers.—San Luis Valley, Colorado (508).

Aster spinosus, Benth—Stem much branched, glabrous, striate, sub-

angular above and terete below; leaves few, scattered, and reduced to

subulate scales, 1-3" long; heads solitary (rarely racemose), terminating the

branches
; scales of the involucre not longer than the disk, in three series,

acute, and with scarious margins; achenia glabrous.—A most peculiar-

ly .king plant extending across the southern part of the continent, from

Texas to California ; Southern Arizona (769).
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Aster* ericefolius, Rothrock (in Botanical Gazette, Jan., 1877).

—

Willow Spring, Arizona (208) ; Santa Fe\ N. Mex. (14).

Erigekon Canadense, L.—Central Arizona (718, 764).

Erigeron composititm, Pursh—Colorado (493); also var. discoideus,

Gray, from Utah. Number 49(1 from Colorado is a form near E. pedatum,

Nutt., but still somewhat hirsute, and the leaves and petioles distinctly

hispidly ciliate, and the involucre as hairy as the typical E compositum.

Erigeron grandiflorum, Hook., var. elatius, Gray (Enum. PI. Par-

ry).—A foot or more high, with several heads ; stems leafy almost to the

summit ; scales of the involucre with extremely delicate tips, and united

into a woolly mass.—Mosquito Pass, Colorado (487, 490).

Erigeron ursinum, D. C. Eaton (in vol. V, King's Survey, p. 148).

—

(495.)

Erigeron uniflorum, L., var.—4-10' high, more or less pubescent, a

single head terminating the erect, sparsely leaved stem ; lower leaves spatu-

late-oblong, tapering to a hispidly ciliate petiole; stem-leaves oblanceolate,

sessile; scales of the involucre somewhat crowded, hairy, and usually with

purple, tapering tips; rays about fiO, purple, twice as long as the disk-

flowers (achenia too young); pappus almost uniform and a. little shorter

* " Dipi.opappus ericoides, T. & G.—To save labor to some others who, like myself, work under

the double disadvantage of a rather limited library and an herbarium (rich enough in the later new species)

with but few specimens from the origiual sets made prior to 1862, I put the following in print. From
our present standpoint it is evident that Diplopappus as formerly understood must be partitioned out

among other neighboring genera, and of the species that concern us here, one goes to section Ericame-

eia. of Aplopappus, and the other to section Orthomeris of Aster. In the unavoidable changiug of

names a confusion arises under the name above given, i. e., Diplopappus ericoides, there being two plants

that bear the name in herbaria and books. The following may in some sense clear up the matter:

Diplopappus ericoides, T. & G. Eucephalus ericoi-

des, Nutt. "Inula? ericoides, Torr. I in Ann. Lye.

New York, 2, p. 212. Chrysopsis ericoides, EatoD,

Man. Bot."

Now placed in Aster under Sect. Okthomeris.

As the name ericoides is preoccupied in this genus

I suggest for it Aster criccefoliiis, which indicates

even more closely its general habit.

See also Diplopappus ericoides, T. & G., Vol. V.,

King's Report; PI. Wright., p. 78; PI. Fend]., p.

69 ; Bot. Mex. Bound., p. 78.

The two plants are so different in habit,—the one suggestive of (so far as arrangement of the

foliage goes) Erica, and the other of Adenostoma fasciculatum, Hook. & Am., or of Eriogonum fascicu-

latum, Beuth.— as well as in habitat, that any further description is unnecessary."—Botanical Gazette,

Januarv, 1877.

Diplopappus ericoides, Less. Aplopappus ericoides,

DC., and apparently also of Hooker and Arnott.

See DC., Prod. V., p. 278; Bot. Beechy, p. 146; and

Fl. Cal. I., p. 313.

In the last, Ericameria microphylla, Nutt., is also

cited as another name for the name, and by this it

appears in Flora of North America, T. & G., 2, p.

236.
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than the disk-flowers.—Alpine summits of Colorado (515, 494). Near to

Erigeron glandulosum, Porter.

Erigeron armeri^efolium,* Turcz. {E. lonchophyUum, Hook, in Bot.

King's Exped.)—4-8' high; many stems from a single root; entire plant

hispidly pilose; root-leaves narrowly oblanceolate, tapering into long,

slender petioles; stem-leaves sessile, linear; inflorescence corymbose or

racemose, with a single head terminating a branch; scales of the involucre

lax, hardly in two series, acute, and the purple tips often taper-pointed;

achenia cylindrical, hairy; pappus with few or no smaller bristles inter-

mixed; rays very narrow, longer than the involucre.—Twin Lakes, Colo-

rado (527).

Erigeron Bellidiastrum, Nutt.—Like the following, except "in having

a simple and wholly deciduous pappus, and its achenium is tipped with a

broad and white epigynous disk." See Gray, in Proc. Amer. Acad. vol. viii,

648.—Sierra Blanca, Arizona, at 11,000 feet (811).

Erigeron divergent, T. & G. (E. Bellidiastrum, Nutt , D. C. Eaton

in Bot. King's Exped.) Vid. Gray, /. c.—Camp Grant (383), Arizona, and

from the Zufii Villages, New Mexico (169), where it is probably E. cinereum,

Gray, PI. Fendl. From McArthy's Ranch in New Mexico we have (100)

a typical E. divergens.

Erigeron flagellare, Gray (PI. Fendl. p. 68).—Perennial, 6-10'

high, many slender stems arising from the same root; whole plant strigulose

puberulent; lowest leaves spatulate or oblanceolate, narrowed to a petiole;

upper leaves linear, sessile, 4-7" long; heads terminating the erect branches,

which are naked near the summit ; scales of the involucre linear, acute,

with scarious margins; ligules slender, very numerous, white or slightly

rose-colored
;
pappus in (both ray- and disk-flowers) two series, the exterior

short, squamellate, the interior longer.—A well-marked species, readily recog-

nized at sight by its horizontal, flowerless stolons. Apex, Colorado (5 1 8), and

Santa Ft' Creek (25), whence doubtless it was first taken by Mr. Fendler.

Erigeron delphinifolium, Willd. (Polgactidium delphinifoliwm, DC.

Prod, v, 281-282.)— Perennial, with many erect, leafy, slender stems

from the same root, hispidly pubescent ; lower leaves pinnately parted or

• See Gray, Fl. Cal. 1, r- 326.
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divided, tapering into a petiole ; divisions linear or oblong-, or sometimes

the upper leaves entire, sessile; stems branching toward the summit, a

single head terminating each branch ; scales of the involucre in about three

series, linear, acute, and with scarious margins; rays white, in about two series,

fertile; disk-flowers perfect, in both the short coroniform pappus distinctly

marked, with a few longer bristles intermixed ; achenium with a distinct

epigynous disk, somewhat flattened (sometimes with distinct marginal and

facial ribs, as in Machceranthera).—Mount Graham, Arizona, at 9,000 feet

altitude (731). Number 500, from Camp Bowie, Ariz., appeal's to be the

canescently hirsute variety alluded to in Botany of Mexican Boundary, p.

78. In my specimen, the leaves are also much more finely divided toward

the summit (to say nothing of some difference in the achenia) than in the

typical form. I think this might be safely regarded as a distinct species.

Eeigeron pumilum, Nutt.—Denver, Colo. (514).

Erigeron macranthum, Nutt,—Mount Graham, Arizona, at 9,000 feet

altitude (736) ; also from Utah.

Erigeron Coulteri, Porter.—In absence of sufficient material, I am

obliged to quote the following good description of Professor Porter (Fl.

Colorado, p. 61) :
" Stem simple, from a slender root, 6-12' high, bearing a

single head, smooth below, pilose-pubescent above, leafy to the top; leaves

thinnish, pubescent, with ciliate margins, all more or less serrate-denticu-

late, mucronate, erect, gradually diminishing in size upward ; lower ones

oblong-spatulate or elliptical, tapering into a margined, ciliate petiole,

upper ones oblong or lanceolate, acute or acuminate, sessile, and partly

clasping; head large 1-2' broad, including the numerous white rays; in-

volucre about 9" broad, hemispherical, densely pilose, but scarcely woolly;

scales lance-linear, with scarious margins, tips elongated, subulate, spread-

ing, glandular ; achenia pubescent ; bristles of the pappus minutely

scabrous, outer ones short and few; alveoli of the receptacle rough with

lacerate margins." In my specimen, the plant is almost glabrous through-

out, except the scales of the involucre, and the leaves are barely denticulate;

flower also was purplish. In my preliminary report, I published this (519)

as "E. macranthum verging toward grandiflorum".—Union Creek Pass,

Colorado, at 11,300 feet altitude.
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Erigeron speciosum, DC.—Stem erect, glabrous or nearly so, 1-2°

high, strongly furrowed, branching; entire stem leafy, branched above;

radical leaves spatulate, petioled, those of the stem sessile, acuminate,

slightly ciliate; infloresence corymbose; scales of the involucre in two or

three series, crowded, linear, much attenuated at the tip, hirsute, and with

scarious margins ; rays over a hundred, narrow, purple ; achenia slightly

hairy, distinctly ribbed ; outer pappus present, but not evident.—Western

New Mexico, Loew. As this species would here appear to be much out of

its range, it may not be out of place for me to state I have compared the

specimen with authentic specimens taken from the Cambridge Botanic

Garden, and find them the same throughout.

Erigeron cespitosum, Nutt.—San Francisco Mountains, Arizona,

and Utah.

Conyza* Coulter i, Gray.—Softly pubescent and very slightly viscid,

erect, somewhat branched at summit, G'-2° high, leafy to the top; leaves

linear or linear-oblong, sessile, somewhat clasping (or the lower spatulate),

entire or irregularly pinnatiftd or toothed; panicle close and crowded;

heads small, 2" long; scales of the involucre lanceolate, acute, with scarious

margins and a green middle.—Mount Graham, Arizona, at 9,000 feet (743),

where it is extremely common on the more open grounds, and strikingly

suggestive, in habit, of Erigeron Canadense elsewhere.

BaccharisI c^erulescens, DC.—Shrubby at base, 6-8° high; branches

slender; younger shoots and leaves smooth; leaves lanceolate, acute, irregu-

larly sinuate-dentate, tapering to a short petiole, 3-7' long and 4-7" wide;

inflorescence in a loose paniculate corymb; each head on a slender pedicel

with a small subulate bract at base; scales of involucre ovate, with a

* "Conyza Linn.—Heads many-flowered, heterogamous, but not radiate ;
the pistillate flowers in

many series and more numerous tbau the fertile ones, with only a filiform truncate corolla sborter tbau

Ibe style; tbe few central flowers tubular and perfect, or some of tbem infertile. Involucre of narrow

numerous scales. Receptacle flat or convex, naked. Style-appendages short. Achenes flattened, usually

nerved only on tbe margins. Pappus as in Erigeron, in ours of simple scanty capillary bristles," etc.

—

Ghav, in Fl. Cal. 1, p. 332.

tBACCHARis, Linn.—Homogamous, dioecious. The sterile flowers with a perfect style, but an

abortive ovary; style sometimes undivided; corolla tubular and pappus shorter and more tortuous.

Fertile flowers pistillate only, corolla filiform and truncate. Achenia terete or somewhat compressed,

ribbed. Heads many-flowered; scales of the involucre dry, in several series, the outer ones shorter;

receptacle flat or flattisb.—Herbaceous or low shrubby plants, with alternate leaves aud dull-coloied

inconspicuous (somewhat conspicuous in Ii. Wrujhtii, Gray) flowers.
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delicate scarious margin; fertile flower with the style and stigma projecting

one-fourth its length beyond the truncate, filiform corolla, the copious

pappus reaching to the tip of the stigmas; achenia narrowly cylindrical,

smooth, covered with minute papilla?: sterile flowers with a less copious

pappus and the tube dilated upwardly, deeply cleft.—Southern Arizona, at

about 5,000 feet altitude (580, 447).

Baccharis saltcina, T. & G.—Shrubby at base, erect, 6-8° high,

smooth; leaves lanceolate, usually obtuse, entire or irregularly dentate,

tapering to a petiole; inflorescence in a compound corymb; heads sessile

or with a very short pedicel; scales of the involucre obtuse, broadly ovate,

with scarious sub-fimbrillate margins; fertile flowers having a silky pappus

twice as long as the truncate flower and its exserted stigma; achenia smooth,

cylindrical, with many ribs; receptacle with distinctly fimbrillate alveoli;

sterile flowers having less copious pappus and a rather slender tube ; flower

deeply cleft.—Southern Arizona and New Mexico (771); also from San

Luis Valley, Colorado (456); Nevada.

Baccharis halimifolia, L—Nevada and Arizona.

Baccharis Wrightii, Gray (PI. Wright. 1, p. 101).—Herbaceous,

glabrous, 1-2° high, diffusely branched from the base, the branches some-

what flexuose and angular-striate; lower leaves spatulate, 4" long, upper

gradually reduced; fertile flowers with lanceolate acute scales to involu-

cre, the margins of which are scarious and the middle green; pappus tawny,

9" long; achenia 2" long, terete, plainly ribbed and with transverse rugo-

sities between the ribs. 1 have not seen the sterile plant; a good

description of it is found where the plant was first described.—Central New
Mexico at 6,000 feet altitude (93).

Baccharis Emoryi, Gray (Bot. Mex. Bound, p. 83). ;—Shrubby, much

branched, with the branches sharply ribbed and angular; leaves few, obtuse,

linear, 2-7" long; heads small, terminal; scales of the involucre in 4-5

series, the outer ones ovate, obtuse, with finely denticulate scarious margins,

the inner ones nearly twice as long, linear and acutish; fertile flower with

copious white or light-brown pappus, which is 3-5" long; achenia less than

a line long; sterile flower with tube gradually dilated upward; pappus of

a few bristles, some of which are distinctly clavate.—Arizona.
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Baccharis sergiloides, Gray, I. c.—Much branched and nearly leafless

shrub; branchlets green, jointed; older branches brown; leaves oblanceolate

or nearly linear, 3-8" long, or reduced to mere scales; heads panicled;

scales ovate, thickish, with a green tip (or sometimes the inner ones linear);

achenia few-nerved. The young green branchlets are often more or less

covered with a glistening, gumny exudation. As in the preceding {B.

Emoryi), the pappus of the sterile flower is clavate, though here it is more

copious.

Pluchea camphorata, DC.—Telescope Mountain, Southeastern Cali-

fornia.

Tessaria borealis, T. & Gr.—Nevada,

Gnaphalium palustre, Nutt,—San Luis Valley, Colorado (426, 428).

Gnaphalium Sprengelii, Hook. & Am. (G. luteo-album, var. Spren-

gelii, in vol. v of King's Report,)—Cottonwood, Arizona (356); also from

Utah.

Gnaphalium strictum, Gray.—Annual (?), simple or much branched

from the root, canescently woolly throughout; leaves linear, 6-18" long;

heads condensed into woolly glomerules, and one in each axil, forming thus

an interrupted spike; outer involucral scales obtuse, rather ovate, as long

as the disk-flowers, inner longer, narrower, and more acute; achenia oblong,

smooth.—San Luis Valley, Colorado (425, 427), and a depauperate form

from Twin Lakes, Colorado (423)

Antennaria dioica, Gaertn.—Colorado (444, 443, 436); common.

The Survey has also the var. rosea from Nevada.

Antennaria Carpathica, R. Br.—South Park, Colorado (208, 433,

434).

Anaphalls* margaritacea, Benth. (Antennaria margaritacea, R. Br.)

—

Collected by Dr Oscar Loew on the White Mountains of Arizona, probably

at a considerable altitude.

"Anaphalis, DC.—"Heads discoid, incompletely dioecious; viz. the pistillate with filiform, 2-4-

toothed corollas very numerous, and a few (or occasionally no; hermaphrodite but sterile flowers, with
tubular 5-lobed corollas in the centre; the staminate nearly as in Antennaria. Involucre campanulate,

of many ranks, of mostly snow-white scarious scales. Receptacle flat, naked. Stylo in the staminate

flowers usually 2-cleft merely at the apex. Pappus a single series of capillary bristles, unconnected at

base, in the-sterile flowers (at least in our species) slightly thickened upwards."

—

Gray, in El. Cal.

1, p. 340: see, also, Gray in Proc. Amer. Acad, viii, p. G03.
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Melampodium* cinereum, DC.—Woody at base, 4-12' high, simple or

much branched, covered with a short silky puhescence ; leaves numerous,

linear or slightly linear-spatulate ; rays white (about 8), emarginate, oblong

or lanceolate.—A common plant in the drier parts of New Mexico and

Arizona (96, 327).

BERLANDiERAf lyrata, Benth.—Erect, branching at base; radical

leaves lyrate on long petioles; terminal segment much the largest and (as

well as the others) irregularly toothed; upper leaves lyrate but sessile;

rays G-8, orange, with darker veins, emarginate, tomentose outside and

especially on the veins. Whole plant is softly tomentose.—Covero, N.

Mex. (98).

Parthenium incanum, H. B. K.—Suffrutescent and much branched;

younger branches and leaves canescently tomentose ; leaves clustered,

oblong, deeply cleft or pinnate, 5-8-parted ; divisions obtuse, 9-1 5" long

and i!-6" wide, ashy color from the dense, short pubescence ; inflorescence

corymbose-paniculate ; involucral scales in two series, outer oblong, inner

broadly oval or nearly round and scarious with a ciliate-fringed margin

;

rays short, ligules obcordate ; achenia flattened obovate and with a pappus

of two short, persistent awns; disk-flowers shorter than the obovate, hyaline,

ciliate-fringed scales which enclose them.—Camp Bowie, Southeastern

Arizona (453).

Hymenoclea monogyra, T. & G.—Arizona (778).

Ambrosia psilostachya, DC.—Utah, and (529, 697) Arizona.

Ambrosia aptera, DC—Probably hardly sufficiently distinct from

some forms of A. trifida, L , but having, however, wingless margins to the

petioles.—Southern Arizona (695, 696).

* Melampodium, L.—Rays in a single series, fertile ; flowers of the disk with an abortive style.

Involucre double, the outer series of (4-5) broad foliaceous bracts, which are often connate at base,

the inner as many as the ray-flowers and enclosing their achenia. Receptacle strongly convex. Chaff

thin, deciduous. Achenia (of the fertile flowers) ovoid, embraced by the hooded inner scales of the

involucre.

t Berlandieka, DC.—Many-flowered, ligulate rays pistillate. Disk-flowers with an undivided
style. Scales of the involucre in three series, the outer small, oblong or oval, the second set larger and
obovate, the inner ones largest, rhomboidal, reticulated, bearing on the inner faces the flat, wingless achenia

of the ray-flowers. Pappus of the ray of two minute caducous teeth or short awns. Inner face of the

ray-achenium is mostly covered by the chaff of two sterile flowers. Pappus of the disk reduced to the

merest crown or border.
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Franseria* Hookeriana, Nutt—Arizona, New Mexico, and Colorado.

Franseria dumosa, Gray.—Low, much branched, shrubby; leaves

pinnatifid, with rounded lobes, or bipinnatifid, cinereous, with a short pubes-

cence ; mature involucre puberulent or glabrous ; spines flat, more or less

involute, long and slender.—Arizona.

Xanthium strumarium, L.—Utah.

Zinnia f grandiflora, Nutt. (fig. iv, Report of Major Emory, 1848).—

Low, much branched from the base, puberulent; leaves linear or linear-

lanceolate, connate at base, acute, rather rigid, distinctly 3-nerved; margins

ciliate, 5-12" long
;
palese fimbriate ; disk orange and rays yellow. In my

specimens, the leaves are not always "impressed punctate", and are some-

times distinctly glandular-dotted.—New Mexico, Arizona, and Colorado.

Collected by Dr. Loew and Professor Wolf.

SanvitaliaJ Aberti, Gray (PI. Fendl. p. 87).—Annual, erect, 8-2°

high ; stem terete, striate, puberulent, simple or branched ;
leaves linear

or lanceolate, 3-nerved, hispidly scabrous and hispidly ciliate, attenuated

into a petiole; heads few-flowered ; outer scales of the involucre lanceolate,

dry, distinctly nerved and somewhat longer than the ray-achenium ;
chaff

lanceolate, with scarious margins, longer than the disk-flower.—Southern

Arizona (519). An exceedingly variable plant.

Heliopsis parvifolia, Gray (PI. Wright. 2, p. 86).—Erect, smooth

or nearly so, simple or branched from the base ; leaves petioled, triangular

or triangular-hastate, subserrate or sinuate, 12-18" long; peduncles elon-

* Franseria. Cav —" Heads, flowers, &c, as in Ambjsosia, except that tbe fertile involucre is armed

with more tnan one rank of prickles or spines, and is 1-4-celled and 1-4-flowered."—Gray, in Fl. Cal. 1,

p. 344.

t Zinnia, Linn.—Heads heterogainous, radiate ; both ray- and disk-flowers fertile. Involucre cam-

panulate or sub-cylindrical, the dry, broad, obtuse bracts imbricated in seveial series, the exterior much

shorter; rays orbicular, cordate at the base, with an obeompressed achenium destitute of pappus or with

one or two short awns ; disk-flowers regular, with a somewhat enlarged tube; anthers entire at base.

Acheuia angular, with a pappus of short awns produced from the angles; receptacle conical, with many

chafi'y scales embracing the disk-flowers.

t Sanvitalia, Linn.—Heads heterogaruous, radiate, ray-flow<is fertile, 1-2 series, disk-flowers

perfect and fertile. Involucre hemispherical or broadly campauulate, bracts in 2-3 series, somewhat

unequal, dry or with herbaceous apices, which on 2-4 of the outerscales are expanded into spreading leaves.

Receptacle flat or convex, chaffy, chaff embracing the flowers. Ray-flowers without a tube, as long as

the mature achenium, emarginate ; achenium triangular, with a short, stout awn produced from each

augle. Disk-flowers regular, tubular, but little enlarged upwardly, 5-dentate at the apex
;
achenia

flattened, the outer ones roughened, nearly awnless, and the inner narrowly winged, indistinctly ciliate,

and with two inconspicuous awns.

—

Benth. &. Hook, in part.
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gated, naked, and terminated by a single head l£-2" in diameter; involucre

with scales in about four series, all distinctly nerved, the outer ovate, obtuse,

the inner lanceolate, acute ; ligules persistent (fading away into a pale

sulphur color), 2-3-toothed at the apex ; achenium (ray) 3-angled, rounded,

and papillose on the outer side ; disk-flowers narrowly tubular ; achenia

4-angled; chaff hardly as long as the flower.—Chiricahua Agency, Southern

Arizona (536). My specimens are apparently much larger-flowered than

those of Mr. Wright, on which the species was founded. They came,

however, from near his locality.

Gymnolomia * multiflora, Benth. & Hook. (Heliomeris midtiflora,

Nutt.)—A very variable plant. Nevada, Arizona, Utah, Colorado (779,

551). See vol. v, King's Report, p. 170.

Rudbeckia laciniata, L.—(171 of Loew.) Sangre de Cristo Pass,

Colorado.

Rudbeckia columnaris, Pursh, var. pulcherrima. {Lepachys columnaris,

T. & G., /?. pulcherrima, Don.)—Erect, simple, or branching from the base,

strigose-pubescent ; earliest leaves lanceolate and entire ; stem-leaves pin-

nately parted, with linear divisions, petioled ; upper ones similar, but sessile
;

disk columnar, 9-15" long and 4" wide; ray-flowers dark purple, reflexed, 6"

long and 4" wide.—Zufii Village (159), and also collected by Dr. Oscar

Loew in White Mountains of Arizona.

Var. Tagetes. {Lepachys columnaris, var. Tagetcs, Gray, PI. Wright. 1,

p. 106.)—Similar to the above except in having small yellow or brown rays

and a shorter disk. Arkansas Valley, Colorado (24, Loew) ; Valley of the

Rio Grande, above Albuquerque (85).

Rudbeckia hirta, L. (apparently).—Trout Creek, Colorado (549, 550).

Rudbeckia occidentalis, Nutt.—Utah.

Balsamorhiza sagittata, Nutt,—Northern Nevada and Utah.

* Gymnolomia, II. B. et K.—Heads beterogaraous, radiate ; rays 1-seried, neutral ; disk-flowers per-

fect, fertile. Involucre hemispherical or broadly campanulate; bracts in 2-3 series, exterior herbaceous and
a little shorter, interior thinner, all narrow, or rarely with the exterior or interior enlarged. Receptacle
convex or conical ; chaff concave and embracing the disk-flowers. Ray-flowers ligulate, spreading,
entire or dentate. Disk-flowers regular; tube short or with a somewhat dilated base. Anthers entire

at base or with two small auricles. Styles of the disk-flowers obtuse or sometimes terminated by
a short, acute appendage. Achenia of the ray-flowers narrow, empty; of disk-flowers sub-compressed,
4-angled, obtuse at apex (in our species destitute of pappus).—Erect, branching herbs.

—

Benth. Sc

Hook.
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Wyethta amplexicaulis, Nutt—Utah.

Wyethia Arizona, Gray.-2-3° high, roughish hirsute ; heads 2-4 •

leaves broadly lanceolate; upper oues sessile ; lower ones petioled, a foci
or more long

,
scales of the involucre oblong or lanceolate, cinereous pubes-

cent, cihate; hgules 12, 10-14" long; achenia acutely angled, laterally
compressed, 1-2- (or the outer ones often 3-4-) awned-Willow Spring
Anzona (222).-PLATE iX

. Branch, natural size. Figure 1 Sectionhrough receptacle showing ray-flower and disk-flower in position, the lat-
ter subtended by its chaff; somewhat enlarged. 2. Chaff of disk-flower

3^
Disk-flower. 4 Style and stigma of disk-flower. 5. Mature achenium

of disk-flowe,
6 Style and stigma of ray-flower. 7. Mature achenium

of ray. Except where otherwise specified, all enlarged about 10 diameters
Viquieha * LAXA

,
DC, var. bbevipes, Gray (PI. Lindh. 2, 228) -The

loosely branching stem herbaceous, strigose-puberulent
; leaves with short

petioles, ovate or deltoid, plainly reticulated on the under surface, irregu-
larly serrate, scabrous on both surfaces; petioles villose, especially onLupper surface; scales of the involucre in two series, lanceolate, pubescent,and nerved on the back, acute; chaff lanceolate, membranaceous; recep-
tacle convex; achenia flattened and densely covered with an appressed
pubescence.-Camp Bowie, Ariz. (501); also collected by Loew in Central
Arizona.

Viguiera reticulata, Watson (Amer. Naturalist, 7, 301) -"White
tomentose; stems herbaceous; leaves subopposite, coriaceous and rigid
broad-ovate, 12 inches long, cordate at base, acute, entire, short-petioled'
strongly reticulated beneath

; bracts small, lanceolate
; heads 4-5 together

«n short close corymbs
;
involucral scales imbricated in 3-4 or more series,'

lanceolate, thick, appressed or the tips spreading; rays entire; receptacle
shorty corneal; chaff acutish

; achenia silky pubescent, the pappus awns
subulate at base; scales lacerate."-Telescope Mountain, Southeastern Cali-
fornia. Will probably also appear in Nevada and Arizona. Not having

^!!L^Af^!l^ above

or even persistent, consignTo Tor n11T "Tl ' ^ ea^^^ Pappus lees deciduous

GRAY, inFl.Cal. l, v.:m
°US cbafly scale« ™ each side between the awns."-

1 1 BOT
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description of Mr. Watson.

—

Plate IV. Figure 6. A branch, natural size

7. A disk-flower. 8. Chaff of disk-flower. 9. Ray-flower. 10. Section

through receptacle. All except the branch enlarged 10-20 diameters.

Helianthus petiolaeis, Nutt.—Tall, erect, hispid; leaves scabrous

(lower sometimes opposite, upper alternate), ovate or ovate-lanceolate,

irregularly serrate-acuminate
;

petioles long (but variable in length)

;

peduncles terminal ; heads large ; involucral scales lanceolate or broadly

lanceolate, acute; disk-corolla hairy at base; achenia villous; pappus of

"two chaffy awns"; rays large, over an inch long.—Southern Arizona,

Nevada, and Colorado.

Helianthus annuus, L. (Helianthus lenticularis, Dough, see Gray,

Fl. Cal. 1, p. 353; also if. lenticularis, Dougl. vol. v, King's Report, and

Preliminary Report of Mr. Watson in Wheeler's Survey, Washington,

1874.)—Utah and Colorado.

Helianthus Nuttallii, T. & G.—Nevada and San Luis Valley, Colo-

rado, with broader leaves (548).

Helianthus giganteus, L., var. Utahensis, Eaton—Utah.

Helianthella uniflora, T. & G.—South Park, Colorado (546).

Actinomeris* Wrightii, Gray (PI. Fendl. p. 85).—Erect, somewhat

branching ; stems canescently hispid ; leaves sessile or slightly decurrent,

lower opposite, upper alternate, oblong or lance-ovate, irregularly and

strongly serrate, thick, scabrous, and distinctly veined, especially beneath;

heads on naked peduncles (6-12' long), medium-sized ; scales of the invo-

lucre in 2-4 series, with a short stout pubescence, outer ones shorter,

oblong and obtuse, inner lanceolate and acute ; rays short, entire or

slightly toothed (or sometimes none). Achenia of the disk cuneate-oblong,

with a distinct wing extending half-way down the achenium on either side,

* Actinomeris, Nutt.—Heads heterogamous, radiate ; flowers of the ray neutral aud iu a single

series ; disk-flowers hermaphrodite, fertile ; beads sometimes, by the deficiency of the rays, homogainons.

Involucre hemispherical or campauulate; bracts 2-3-seried, unequal, short or the outer ones elongated

and foliaceous. Receptacle convex or at length conical, covered with chaff, which embraces tb,; disk-

flowers. Ray-corollas ligulate, spreading, entire or 2-3-tootbed ; disk-flowers regular, with a short tube;

limb elongated-cylindrical, 5-cleft at top. Anthers entire at base. Branches of the style iu the disk-

flowers terminated by acute appendages. Achenia laterally compressed, with margins attenuated and

distinctly winged. Pappus usually of two persistent awns.— Scabrous herbs. Leaves opposite or

alternate, petioled, sessile, or decurrent. Heads middle-sized, solitary, and with long peduncles or

corymbose-paniculate.

—

Bbnth. & Hook.
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and produced above into a short, stout, inflexed awn (on either side).

Chaff twice as long as the achenium; margins scarious and somewhat

fimbriate or ciliate.—On limestone rocks, Camp Bowie, Ariz. (452).

Comparing the above with the original description, it will be discovered

that there are some important differences ; but as the specimens have been

compared by Mr. Watson with the types in Cambridge, I cannot hesitate

to assign them here.

—

Plate VIII. Branches, natural size. 1. Ray-flower.

2. Disk-flower and subtending chaff. 3. Disk- corolla, style protruding. (1,

2, and 3 magnified about 2 diameters.) 4. Style and stigma (20 diame-

ters). 5. Mature achenium (15 diameters).

Actinomeeis longifolia, Gray (PI. Wright. 2, p. 89).—Stems erect,

slender, terete, glabrous ; leaves opposite, sub-opposite, or alternate, linear-

lanceolate, sessile, acute, denticulate or entire, plainly reticulate, scabrous

on upper surface and hispidly scabrous beneath; peduncles corymbose,

naked, hispid, monocephalous ; heads 1-2' in diameter; involucre with

scales in two series, the outer of which are lanceolate and with attenuated

tips, the inner are shorter and obtuse, resembling the chaff of the recep-

tacle, which is hardly longer than the mature achenium; achenia oval,

distinctly winged to the bottom, awnless or with a single short awn
occasionally ; ligules yellow, sometimes 2-3-toothed, 6-10" long. Leaves

sometimes 8' long and only 6" wide.—Sanoita Valley, Southern Arizona,

(608), and probably not far from the original locality whence it was taken

by Mr. Wright.

Verbesina* encelioides, Benth. & Hook. (Ximmesia encelioides, Cav,

T. & G. Fl. ii, 359.)—Annual, hoary-pubescent, green and almost smooth,

branched from or near the base ; leaves triangular-ovate or cordate, or

sub-hastate, irregularly sinuate-dentate; upper petioles winged and dilated

at base into a lobed auricle
; involucre with scales in 2-3 series, the outer

lanceolate acute, pubescent, the inner shorter and smoother ; rays numer-

ous, cuneate-oblong, 4-7" long, 3-toothed at apex ; achenia of the disk with

a wide and strong wing; pappus (disk) of two short, weak awns.—San

* Veisbesina, Linn.—Similar to the preceding genus (Acthiomeris), except that tho rays are fertile

and the ilisk achenia are more distinctly 2-winged and 2-awned.
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Luis Valley, Colorado (421), Southern Arizona (772, 4G2), and Agua

Azul, New Mexico (124). A polymorphic plant.

Verbesina podocephala, Gray (PI. Wright. 2, p. 92).—Erect, 2-3°

high, hispid, branching from a woody base ; leaves serrate, sub-sessile or

even, rarely slightly decurrent, lanceolate to orbicular, 3-5-nerved, with

(beneath) veinlets conspicuously netted, beneath glandular hispid, and veins

and veinlets with stiff, long, white hairs
;
peduncle 4-8' long, monocepha-

lous ; scales of involucre in two series, the five outer ovate, roundish, the ten

inner longer, chartaceous, and acute ; achenia of ray sharply 3-angled

or winged, slightly toothed on the angles, the inner flatfish, with two (or by

abortion one) stiff awns from the angles ; flower 1' in diameter ; rays

bright sulphur-yellow, oblong, entire or slightly toothed at the apex.

—

Chiricahua, Ariz. (517).

Coreopsis tinctoria, Nutt.—Ash Creek, Arizona, at 5,000 feet alti-

tude (317).

Coreopsis cardaminefolia, T. & G.—Erect, smooth, slender, almost

unbranched ; leaves pinnately parted; exterior involucre small; "achenia

winged, broadly oval, sometimes with 2 short, subulate teeth"; rays

3-toothed at the summit, twice as long as the interior involucre.—Zufii

Village, Ariz., at 6,700 feet altitude (157).

Thelesperma* longipes, Gray (PI. Wright. 1, 109).—"Suffrutescent";

glabrous, much branched ; branches short and leafy ; leaves 3-5-parted

;

segments linear-filiform; peduncles 1° long, almost filiform, terminated by

a single rayless head ; inner series of involucral scales with broad scarious

margins ; outer series small and obtuse ; achenium without pappus (merely

a very small crown-like border), slender, terete or nearly so, and tubercu-

late-rugose on the back ; chaff not adhering to the cast-off achenia.—Camp

Bowie, Ariz. (451).

* Thelesperma, Less.—Heads beterogamous, radiate; flowers of the ray neutral, in a single series;

disk-flowers fertile; heads often homogainous from the rays being absent. Involucre double, broadly

campanulate ; the inner series of subequal membranaceous scales, which are united more than half-way

to the summit ; the exterior series of a few small bracts. Receptacle flat with many flat scarious palets

which subtend the flowers of the disk. Ray-flowers, when present, ligulate, spreading ; disk-flowers

regular, limb broadly cylindrical or narrowly campannlate, 4-5-cleft. Anthers obtuse at base aud entire

;

styles of the disk-flowers papillose-puberulent at the apex, terminated by an acute appendage. Achenia

linear or linear-oblong, somewhat obcompresscd truncate at the apex and erostrate, with two retrorsely

pectinate-ciliate awns or naked. Rays, when present, yellow ; disk sometimes purplish. Achenia

smooth or tubercnlate.

—

Bentf!. & Hook.



CATALOGUE. 165

Tiielesperma gracilis, Gray.—Erect, much branched above, smooth;

leaves pinnately 5-7-parted, the divisions linear and somewhat rigid ; heads

hemispherical, on peduncles 4-6' long ; outer series of involucral scales

obtuse or acutish ; inner series acutish, with margin slightly, if at all,

scarious; rays none. ("Achenia oblong-linear, crowned with two stout sub-

ulate persistent spreading retrorsely pectinate-hispid awns."—Porter and

Coulter in Fl. Col. p. 72.)—Arizona, Loew.

Cosmos* bipinnatus, Cav., var. parviflorus, Gray. (Cosmos parvi-

florus, II. 13. K.)—Annual, erect, 6-12' high, glabrous, leafy ; leaves petioled

bipinnately parted ; segments narrowly linear or capillary ; outer series

of involucral scales lanceolate, acuminate, as long as or exceeding the

inner, obtuse, and somewhat scarious-margined ones ; outer achenia short,

and the inner ones somewhat longei'-beaked ; awns variable in number,

2-4.—Arizona (639) and New Mexico.

Bidens tenuisecta, Gray.—Annual, glabrous, branching from the base,

leafy ; leaves bipinnately parted ; segments entire (rarely again divided) and

lanceolate ; scales of the involucre linear, hirsute, especially at base ; rays

(4-7) hardly exceeding the disk; "achenia attenuate-linear, glabrous sub-

tetragonal" ; awns nearly as long as the achenia and very strongly down-

wardly barbed.—Colorado, in the Arkansas Valley (544).

Bidens fceniculifolia, DC.—Tall, branching, glabrous, or with the

youngest branches puberulent ; leaves 2-3 times pinnately divided ; seg-

ments entire or sometimes lobed ; involucre with the outer scales linear,

ciliate, and nearly as long as the inner ones, which are oval, with yellowish,

scarious margins ; rays large, 5-6, 8" long, oval, deep yellow, with plain,

brown veins. Achenia (I have not seen) given by Dr. Gray in PI. Wright.

2, p. 90, as 2£ lines long (the "vai. acheniis minoribus^), and by DC. Prod,

v, p. 603, as 3-3^ lines long, and linear-tetragonal, hardly scabrous at the

apex, 2-awned.—Sanoita Valley, Southern Arizona (671).

Bidens heteropiiylla, Ort. 1 var.?—Erect, smooth; lower leaves

petioled, pinnately "5-7-parted"; segments distant, linear, entire, the terminal

* Cosmos, Cav.—Differs from Thelesperma in the inner series of involucral scales not being conuato

to or above the middle and the rays being rose- or violet-colored, and from Bidens in the achenia being

more or less rostrato at tho apex.



1)5() BOTANY.

one much longer than the others, 4' long and 3" wide ; upper leaves sessile,

3-parted ; outer series of involucral scales lanceolate, ciliate, as long as the

broadly margined inner series. Flowers in my specimen are all too young.

Mr. Watson has kindly compared it for me, and pronounces it the same as

1233 of Mr. Wright's collection.

Laphamia Stansbukii, Torr.—Utah.

" Laphamia megalocephala, Watson (Arner. Naturalist, 7, 301).

—

Scabrous-pubescent; stems diffusely branched, a foot high ; branches sim-

ple ; leaves alternate, broadly ovate, 2-3 lines long, smaller upon the

branches, entire, very shortly petioled ; heads large, 2-3 lines in diameter,

terminal and solitary, discoid, many-flowered ; achenia compressed, hispid

;

pappus none.—With nearly the habit of the last. Nevada." I have

quoted the description from Mr. Watson. The specimen I have not seen.

—

Plate XI. Figure 1. A branch, natural size. 2. A single flower. 3. Style

and stigma. 4. . 5. Stamen. Enlarged about 10 diameters.

Perityle * Emoryi, Torr. (Bot. Mex. Bound, p. 82).
—"Sparsely hirsute

as well as glandular : leaves round-cordate or fan-shaped in outline, 5-9-

cleft and the lobes copiously incised, the upper alternate and less lobed

:

scales of the involucre rather broad : rays short, white, broadly oval : style-

appendages oblong and obtuse: akenes narrowly oblong, hispid- ciliate:

awn of the pappus only one, very slender, sparsely barbellate above"

(Gray in Fl. Cal. 1, p. 397). I have not seen the species. Arizona.

RiDDELLiAf Cooperi, Gray (Proc. Amer. Acad, vii, p. 358).—"A foot

* " Perityle, Bentli.—Heads many-flowered, with pistillate rays, or occasionally none ; the flowers

all fertile. Involucre campanulate, of nearly equal scales, slightly carinate on the back, in a single or

double series. Receptacle flattibh or conical, naked. Rays 3-toothed ; disk-corollas 4-toothed ; the tube

glandular. Style-branches tipped with (or insensibly changing into) a short and obtuse or more com-

monly subulate or filiform, bairy appendage. Akenes oblong, flat (laterally compressed), dark-colored,

bordered by a cartilaginous mostly ciliate-bearded margin. Pappus a series of hyaline or setiform

scales, usually more or less united into a cup or crown, and commonly a slender awn from one or both

margins.—Rays white (or sometimes yellow?): disk-flowers yellow."

—

Guay, Fl. Cal. 1, i>. 39C.

t Riddellia, Nutt.—''Heads several-flowered, with 3 or 4 pistillate rays and 5 to 12 disk-

flowers, all fertile. Involucre narrow, cylindraceous, of 4 to 10 linear-oblong and coriaceous equal

woolly scales, which are connivent but distinct, except at the very base, and a few thinner or scarious

ones within, sometimes a narrow external bract or two. Receptacle flat, naked and smooth. Rays

largo for the size of the head, very broad, abruptly contracted at the base into a short tube, truncate and

3-lobed at the end, 5-7-nerved (tno nerves converging and uniting in pairs within the lobes), becoming

papery, persistent on the akeue. Disk-corollas elongated-cyliudraceous, with a very short proper tube.

5-toothed at summit; the teeth glandular. Anthers linear, minutely sagittate, or emarginate at base.
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or two high, toinentose-canescent ; somewhat naked with age : leaves nar-

rowly linear, entire, minutely punctate : heads solitary on filiform peduncles

terminating the branches : akenes glabrous : pappus of oblong erose-

laciniate chaffy scales, about a quarter the length of the glandular disk

corolla." Not having the specimen, I have been obliged to quote the above

from Fl. Cal. 1, p. 373. Arizona.

Riddellia tagetina, Nutt.—A foot high, floccose-woolly or smoother

with age, much branched ; leaves sessile, narrowly spatulate or oblanceo-

late, 8-18" long; heads in clusters on the ends of the branches; scales of

the pappus entire, about (or more than) half as long as the tube of the disk-

flowers; rays somewhat puberulent externally.—Camp Bowie, Ariz. (463),

and Alcadonis, N. Mex. (82).

CHiENACTis Douglasii, Hook. & Am.—Colorado, about South Park

(481, 482) ; also from Nevada and Utah.

CniENACTis stevioides, Hook. & Arn.—Independence Valley, Nevada.

Hymenopappus luteus, Nutt.—Arizona, Colorado, and New Mexico.

Hymen opappus flavescens, Gray (PI. Fendl. p. 97).—Leaves less dis-

sected and divisions larger than in the following variety, in which the

flowers are a real yellow.—A somewhat variable species. Colorado.

Hymenopappus canescens, var. cano-tomentosus, Gray (PI. Wright. 2,

p. 94, and PI. Fendl. p. 97).—Erect, floccose-tomentose ; leaves bipinnately

parted ; segments 3" long and £" wide ; inflorescence in a cymose panicle

;

heads 4" in diameter ; scales of the involucre with petaloid and somewhat

scarious tips ; chaff of the pappus entire, oval, one-half or one-third as long

as the tube of the corolla ; achenia turbinate, obscurely 3-5-angled, 15-

nerved, villose.—Western New Mexico, Loew.

Bm-iia leucophylla, DC.—Nevada.

Bahia absintiiifolia, Benth., var. dealbata, Gray.—Erect, branch-

ing from a sub-ligneous root, canescent-tomentose ; leaves oblong, trifid

at base, with middle division often toothed toward the apex or entire,

linear-lanceolate obtuse ; heads, including the rays, 8" in diameter ; invo-

Style-branches of the disk-flowers short, truncate-capitate at tho apex. Akenes narrow, terete or nearly

bo, obscurely striate or angled, glabrous, or in one species cobwebby-villous. Pappus of 4 to 6 hyaline

nerveless and pointless chaffy scales.—Low and branching woolly herbs, probably ail perennial; with

alternate, Bpatulate or linear leaves, either entire, or the radical ones pinnntely incised, and corymbose

small heads of golden yellow flowers."—GRAY, Fl. Cal. I, p. 372.
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literal scales lanceolate, thin, canescent, acutish
;
pappus scales oblong,

scarious, as long as the tube of the disk-flower, with a strong midrib, which

does not reach the apex ; achenia long-cylindrical or clavate, obscurely

angled, pubescent. Entire plant densely covered with a close, white

tomentum, which may be readily rubbed off.—Camp Grant, Ariz., at 5,300

feet altitude (457).

Hymenothrix* Wkightii, Gray (PI. Wright, 2, p. 97).—Erect, 2-3°

high, glabrous, diffusely branched ; lower leaves bi- or tripinnately parted,

divisions liliform ; upper ones entire or trifid. with the divisions entire

;

involucre loose, inner series broadly hyaline-margined, purple-tipped

;

pappus of 12-15 scales, the awn of which is as long or nearly as long as

the scale portion. Achenia narrowly turbinate, black, densely silky-vil-

lous; rays none.—Camp Grant, Ariz. (763).

Hymenothrix Wislizenii, Gray (PL Fendl. p. 102).—Erect, puberu-

lent, branching; lower leaves bipinnately parted, upper ones trifid or entire;

lobes linear or linear lanceolate ; rays bright sulphur-yellow, three-lobed
;

disk-flowers merely lobed, yellow; pappus of 12-15 awns, which are bar-

bellate above and slightly expanded into hyaline wings below ; achenia

whitish and somewhat silky-villous.—Cottonwood, Arizona, at 4,300 feet

altitude (350).

ViLEANOVAf chrysanthemoides, Gray (PI. Wright. 2, p. 96).—Erect,

* Hymenothrix, Gray (PI. Fendl. p. 102).—Heads heterogarnous, or iu absence of rays boinogamous

;

rays wbeu present fertile and in a single series; disk-flowers perfect. Involucre turbinate or narrowly

campanulate, the appressed membranaceous bracts in two series, the interior of which have the margins

and apices scarious or more or less colored; the exterior are shorter ard narrower, and slightly, if at

all, scarious. Receptacle small and naked. Disk-flowers narrowly campanulate and th? limb deeply

5-lobed or 5-cleft. Anthers sagittate at base with small auricles. Styles of the disk-flowers with long

branches, which are terminated by broad and acute or short subulate appendages. Achenia narrowly
turbinate and more or less silky-villous. Pappus of many hyaline, awn-tipped scales.—Erect, diffusely

branching herbs, which are smooth or a little pilose. Leaves alternate, once or twice piunately parted or

the upper ones simple. Heads middle-sized, irregularly paniculate or corymbose. Corollas yellow [or

purplish].

—

Benth. & Hook.
t Villanova, Lagasca.—Heads heterogamous, radiate ; ray- and disk- flowers both fertile, or some-

times the innermost flowers sterile. Involucre campanulate, the few broad hirbaceous bracts sub-equal,

subtending the ray-flowers, or even almost embracing their achenia, Small receptacle naked. Ray-

flowers ligulate, the blade small, :i-toothed. Disk-flowers regular, tubular; limb 5-cleft, campanulate.

Anthers sagittate at baso, with small auricles. Styles of disk-flowers having a short acute appendage
terminating the branches; achenia cuneate-oblong, truncate, attenuated at base, more or less 3-augled,

the exterior strongly and the interior slightly compressed upon the back, smooth, naked.—Diffuse, gland-

ular, pubescent herbs. Inferior leaves opposite, sometimes the superior alternate, ternately or pinnately

dissee'ed or often only few-lobed. Heads small or middle-sized, pcduucled, irregularly paniculate or

corymbose. Corolla yellow. Achenia smooth.

—

Benth. it Hook.
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simple or branching toward the summit ; leaves 1-2-ternately parted, the

divisions spatulate or ohlanceolate, obtuse, simple or lobed ; scales of the

involucre equal, acuminate, in 2-3 series; ray-flowers about 15 (disk-flowers

many) ; blade toothed or lobed ; tube of the disk-flowers externally glandu-

lar-hairy ; achenia narrowly turbinate or clavate, black, slightly quad-

rangular, smooth, ribbed or striate, and longer than the corolla; pappus

none—Arizona (812, G09).

Palafoxia linearis, Lag. (vide Botany of Fortieth Parallel, p. 424).

—

Arizona.

Palafoxia Hookeriana, T. & G. ?, probably var. subradiata, T. & G.

—

6-12' high, simple or branched; leaves linear or linear-lanceolate, hirsute,

1-1 y long; pedicels and flowers viscidly glandular-hairy; scales of invo-

lucre lanceolate, acute, sub 2-seried; rays variable, large or small, regularly

or irregularly 3 cleft; pappus (ray) reduced to small obtuse scales, half a

line long; achenia sub 4-angled, hairy, broadly clavate ; disk-flowers deeply

5-parted ; tube long and slender, or short and thick
;
pappus of 5-8 lanceo-

late or oblong scales, which are nearly as long as the hairy, clavate achenia.

—

A plant which appeal's to be variable in almost everything about the flower

except the disk-achenia. Deserts of New Mexico, Loew.

Porophyllum* macrocephalum, DC.—Annual, erect, glabrous ; lower

leaves linear, upper broadly oval (all petioled and glaucous) and sinuate-

dentate ; marginal glands nearly a line long and half as wide ; flowers

solitary, terminating the pedicels, which are hollow and dilated above; scales

of the involucre linear, 10" long, with one or two lines of glands 1£" long

and \" wide; achenia clavate, hairy; pappus fulvous, rough, with delicate

hairs, nearly or quite as long as the slender flower-tube ; limb of the flower

dark brown.—A striking species, found usually on or near limestone rocks.

Sanoita Valley, Arizona, at 4,500 feet altitude (682).

* Podophyllum, Vaillaut.—Head several- to many-flowered, with all tlie flowers perfect. Involucre

cylindrical or cyliudraceous, of 5 to 10 obloug or linear equal scales in a single series. Receptacle small,

naked. Corollas with a slender or filiform tube and a narrow 5-eleft limb. Style-branches slender,

tipped with a subulate-filiform hispid appendage. Akencs long and slender, nearly terete, striate or

angled. Pappus of copious, rather rigid, scabrous, capillary bristles, about the length of the corolla.

—

Herbs glabrous and often glaucous; with slender branches termiuated by pedunculate heads of yellow,

whitish, or purplish flowers, and alternate, or below, opposite leaves; these and the scales of the involucre

marked by scattered immersed oil-glands, in the manner of Tagetes, &c, therefore strong-scented.

—

Ghay,

Fl. Cal. 1, p. illld.
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Tagetes* micrantiia, Cav.—Annual, smooth, 2-6' high ; stem simple

or nearly so; leaves opposite, entire and filiform or pinnately parted, and

the divisions filiform ; flowers terminal ; scales of the involucre in a single

series somewhat united at base, abruptly truncate and sometimes bristle-

tipped ; rays white, 1-3 in a head, 1-2" long, entire or slightly denticulate
;

disk-flowers about 5 ;
pappus of two rough awns nearly as long as the

distinctly striate linear achenia, and of 2-3 scales half as long as the awns,

which they sometimes enclose.—Sanoita Valley, Southern Arizona, on

rocky hillsides (616).

PEcrisf filipes, Gray.—Annual, much branched ; leaves smooth,

narrowly linear, 12-18" long, less than 1" wide, with numerous glands,

2-3 bristles on either side at base
;
peduncles capillary, more than an inch

long; involucre of five lanceolate scales, with more or less scarious margins,

frequently gland-bearing ; rays exserted half their length, not more in

number than the disk-flowers (5) ; disk-flowers half as long as the rays

;

achenia linear, hairy
;
pappus usually of two stiflish awns, which are some-

what thickened at base and slightly scabrous above, or occasionally reduced

to one awn and a crown of minute scales. An exceedingly variable species,

which Bentham and Hooker, in Gen. Plant., have assigned to the older P.

Taliscana, Hook. & Arn. I can see no warrant for this, if the description

in Bot. Beechey be correct. It should, however, be stated that the plant

appears there to have been described from imperfect material, and more

* Tagetes, Linn.—Heads heterogamous, radiate ; ray- and disk-flowers both fertile, or heads some-

times homogamous, the rays being absent. Involucre cylindrical, the bracts 1-seried and more or less

united, rarely a single small exterior bract is present. Receptacle flat, often small, naked or somewhat

alveolate-fimbrillate. Kay-corolla ligulate; disk-flowers perfect and fertile, regular, tubular, the limb

often enlarged, 5-cleft. Anthers at base obtuse, entire. Style-branches of the disk-flowers slender, truncate,

penicillate or short appendiculate. Achenia linear, attenuate at base, compressed or augled, hardly

striate, with a [somewhat] conspicuous callosity at base. Pappus variable [in our species, micrantiia, of

•J awns and 2-3 shorter scales].—Erect, branching or diffuse glabrous herbs, with the leaves and involucre

having distinct, strongly scented glands.

—

Benth. & Hook.

tPECTis, Linn.—Heads hetoiogamous, radiate; ray-llowers in a single series and fertile, as the

disk-flowers also. Involucre cylindrical or campanulate, the free, equal bracts in a single series. Recep-

tacle small, naked. Rays with a small or narrow blade, spreading, entire or 3-toothed ; disk-flowers

perfect, the ampliate tube short, equally or unequally 5-cleft. Anthers obtuse, sub-entire at the base.

Styles of the disk flowers elongated, slender, somewhat hairy, with very short, obtuse branches.

Achenia liuear, somewhat angled, delicately striate. Pappus of few or many bristles, nfteuer smaller,

fewer or simply reduced to scales in the ray than in the disk, or sometimes consisting entirely of small

scales resembling a crown, or with these and the bristles intermixed.—Herbs, the leaves and iuvolucral

scales of which often abound in stroug-sceuted glands. Flowers yellow [in P. imberbis purple].

—

Benth.

&, Hook.
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perfect specimens may have enabled those authors to place P. jilipes under

P. Talimain with certainty. Dr. Gray, Fl. Cal. 1, p. 400, still considers

them distinct.—Southern Arizona (539) In one specimen, I find three

awns to the disk-flowers, which alternate with three scales, each half as

long as the acheninm.

Pectis angustifolia, Torr.—Low, much branched, annual, 1-6' high
;

leaves slightly connate and bristle-ciliate at base, bearing many oval glands,

as also do the scales of the involucre
;
pappus in both ray- and disk-flowers

a mere crown of small and somewhat dentate scales, or in some of the outer

flowers of the head of one or two awns, when it is P. fastigiata, Gray (PI.

Fendl. p. 62); achenia a little hairy.—A very much dwarfed form of the

species, not over half an inch high, is in the collection, obtained by Dr.

Loew, probably from New Mexico. Colorado (467).

Pectis papposa, Gray.—"Annual, glabrous, diffusely much branched,

a span to a foot high, 'lemon-scented': leaves elongated-linear (2-3' long,

less than a line wide), furnished with very few bristles at base: heads

slender-peduncled, scattered or corymbose, about 20-flowered :
scales of the

involucre 6-8-linear ; rays, elongated, linear-oblong : pappus in the ray a

scaly crown, in the disk of 15-20 capillary and very unequal barbellate

bristles. PI. Fendl. p. 62." Not having access to satisfactory specimens

of the above species, I have been obliged to appropriate the above complete

description from Fl. Cal. 1, p. 399.—Obtained by the Expedition in Arizona.

Pectis tenella, DC.—Low and diffusely branched, smoothish ; leaves

1-2' long, nearly a line wide ; margins slightly revolute and bearing a few oval

glands ; rays twice (or nearly so) as long as the scales of the involucre,

pappus (ray) a few small scales or rarely with an awn ;
disk-flowers about 10,

two-thirds as long as the ray
;
pappus (disk) of about 15 very unequal and

strongly upwardly barbed bristles; achenia sub-angled and hairy. My

specimens do not at all accord with the description in DC. Prod. vol. v, p.

99, and I am unable to separate them clearly from the above description of

P. papposa Mr. Watson, however, has kindly compared them at Cambridge

for me, and I accept his conclusion.—Camp Bowie, Ariz. (446); also

obtained by Dr. Loew from Mount Turnbull, in the same region.

Pectis longipes, Gray (PI. Wright. 2, p. 69).—Annual, diffusely
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branched ; branches procumbent or ascending, conspicuously angled and

striate, smooth; leaves 1-2' long, half a line wide, the margins copiously

provided with roundish, brown glands, with several long bristle-like hairs at

base
;
peduncles 3-6' long, with several small scale-like bractlets, filiform

;

involucral scales linear-lanceolate, glandless or with but a single gland

;

ray-flowers 7" long, pappus (ray) of two strong awns ; disk-flowers 4" long,

pappus (disk) of many unequal and scabrous bristles ; achenia reddish,

angled and roughish.—A well-marked species from the Sanoita Valley,

Arizona (635).

Pectis imberbis, Gray (PI. Wright. 2, p. 70).—Erect, much branched

herb, 1-2° high, smooth; leaves scattered, few, gland-dotted, filiform, 2-3'

long; inflorescence paniculate-cymose; pedicels bracteolate; involucre scales

lanceolate, obtuse, enfolding the ray-achenia; ray-flowers purple (as are

also those of the disk and also the involucre scales); blade oval and

twice as long as the tube; disk-flowers with the tube short and limb dilated

upwardly, very slightly bilabiate, a dark gland on each lobe. Achenia

(disk and ray) narrow, hairy; pappus of two small scales, with smaller

ones between, and some more or less lacerate. The plant emits a tere-

binthinate odor, and is almost as naked as though it had no leaves.—Sanoita

Valley, Arizona (636).

Pectis prostrata, Cav.—Prostrate, branching herb, puberulent; leaves

broadly linear or lanceolate (1' long and li" wide), entire, and strongly

bristle-ciliate at base; heads sessile and somewhat congested; involucre of

five oval scales, which are truncate at top and hyaline on the margins, not

embracing the ray-achenia; limb of the ray- corolla less than twice as long

as the tube, and both combined shorter than the achenium; pappus (ray)

of 2-4 lanceolate, acute, somewhat lacerate scales, which are half as long

as the hairy achenium ; disk-flowers almost cylindrical, and not longer than

the five lanceolate, hyaline, and very acute scales of the pappus Achenia

narrow and hairy (almost hairy-tufted at the apex). The dark glands are

scattered throughout the entire blade of the leaf.—Dry open plains of

Southern Arizona (722).

HELENIUM AUTUMNALE, L. Utah.

Helenium Hoopesii, Gray.—Sierra Blanca, Arizona, at 11,500 feet
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altitude (808). This plant was found blooming higher and later than any

other species in Arizona. From the summit of Mount Graham, at 9,000

feet, we have the variety "canescens, pube lanulosa decidua indutum"

(Gray), some heads of which have the rays almost entirely wanting.

(404.) For a recent arrangement of the genus by Professor Gray, see

Proc. Amer. Acad, ix, p. 202 et seq.

Gaillardia aristata, Pursh.—Perennial, 6'-2° high, pubescent (un-

branchedf); lower leaves linear-lanceolate, obspatulate or pinnatifid, on

long-margined petioles, upper ones sessile and usually entire; heads 2-4'

in diameter; rays 1' or more long, usually entire, yellow; pappus of the

ray-flowers somewhat shorter than that of the disk; tube of the disk-

flowers short, limb cylindrical, glandular-hairy above, and with the lobes

bristle-tipped ; scaly pappus lanceolate, one-quarter as long as the limb,

midrib produced into an awn nearly as long as the disk-flower; achenia

slightly hairy; bristles of the receptacle stout, 3-4 times as long as the

achenia, thickened at the base.—Colorado, in South Park (483).

Gaillardia pulchella, Fougeroux.—Erect, branching, smooth; lower

leaves petioled, lanceolate-spatulate, upper ones sessile, broadly lanceolate

or oblong; peduncles 4-6' long; scales of the involucre in two series (the

inner shorter), tips much attenuated; rays orange-colored, cuneate, deeply

three-lobed ; disk-flower lobes purple, glandulai'-hairy, drawn out into a

bristle tip; pappus (disk) with the scales broadly oblong and the midrib as

long as the flowers ; awns of the receptacle thickened and hardened at

base, four times as long as the achenium, which is densely covered with fer-

ruginous hair (or, as expressed by Torrey and Gray, " involucrate with a

villous ferruginous tuft"). This and the above species often closely resem-

ble one another in the flowers. Indeed, in a specimen from the Laramie

Mountains, named by Dr. Gray O. aristata, I find the hairy achenium much

more like that of G. pulchella (which, from the unbranched stem and pin-

natifid leaves), it can hardly be—Cottonwood, Arizona (345).

Actinella acaulis, Nutt.—South Park, Colorado, at 12,000 feet ele-

vation (457).

Actinella argentea, Gray (PI. Fendl. p. 100).—Stem at base, short,

thick, woody, and branched almost as in A. acaulis and leafy; above slender,
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with a few leaves, and terminating in a leafless peduncle 2-4 inches long;

lower leaves 3-nerved, spatulate, tapering into a petiole, upper leaves sessile

and spatulate, all (as also the stem and involucre) densely silky-pubescent;

involucral .scales thickish and lanceolate, in 2-3 series, and not longer than

the disk-flowers; rays about 15, cuneate, 3-lobed, nearly 6" long; hyaline

scales of the pappus broadly ovate, short-awned, glistening; achenia hairy,

cuneate.—This beautiful little species was obtained from Santa Fe, N.

Mex. (5), where it was first detected by Mr. Fendler in 1847.

Actinella Richardsonii, Nutt.—South Park, Colorado (484) ; also

from Western New Mexico, Loew.

Actinella grandiflora, T. & G.—Several erect branches, 6-12' high,

from the short stem ; entire plant more or less densely covered with a long,

loose wool; lower leaves pinnately or sometimes bipinnately parted, the

divisions linear; petioles margined with dilated and sheathing bases; invo-

lucre densely woolly; scales linear, acute, about as long as the hemispherical

disk; head (including the rays) \\-2.^ in diameter; rays oblong or cuneate,

6-12" long. Apex somewhat truncate, 3-toothed or lobed; disk-flower

lobes rather short and obtuse, glandular-hairy; achenia roughish-hairy,

with from 6-8 thin, lanceolate, acute pappus-scales.—In Colorado, the

most striking plant blooming at an altitude of 12,000 feet (578).

Actinella scaposa, Nutt., var. linearis, Nutt.—Perennial, villous or

cinereous-pubescent ; scapes numerous, from a much-branched caudex

;

leaves many, narrowly linear, 2-4' long and hardly a line wide, glandular-

dotted petioles expanded into sheathing bases; scapes 4-12' long, terminat-

ing in a single head, which, with the rays, is 18" across; scales of the invo-

lucre in two series, oblong, obtuse and quite villous; rays oval or cuneate,

oblong, 3-toothed, the tube hairy; achenia pyriform, hairy, of five oblong or

oval scales, with or without short awns; disk-flowers with almost no tube,

and an upwardly dilated, gland-dotted limb, the lobes obtuse, short, and

glandular-hairy; achenia as in the ray, except that the pappus is conspicu

ously tipped with a bristle-like awn.—Covero, N. Mex. (104).

Achillea Millefolium, L.—Nevada, Utah, Colorado, and Arizona, in

the pine region of the White Mountains.
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Leucampyx* Newberryi, Gray (Porter and Coulter in Fl. Colorado, p.

77).—Herbaceous, erect, 1-2° high, at first closely covered with a loose, fine

wool, but becoming almost glabrous later ; radical and lower stem-leaves

petioled (the bases of the petioles are dilated and somewhat sheathing),

bipinnately parted, the divisions linear, obtuse, and entire ; upper leaves

linear, entire, or remotely toothed; head (including rays) 2-2£' in diameter;

scales of the involucre very woolly and somewhat exceeding the disk ;
ray-

flowers yellow, fading into a " cream-color"; limb oblong or oval, and

sometimes toothed at the apex ; disk-flowers yellow ; achenia black.

—

Western New Mexico, at 6,500 feet altitude, Loew. This rare plant was

also obtained in 1872 by Professor Porter at the " Soda Springs, 35 miles

northwest of Canon City", and a good description of it furnished in the

Flora of Colorado—Plate XII. Natural size. Fig. 1. Vertical section

through the receptacle, showing ray- and disk-flowers; also involucral scale

and embracing chaff. 2. Single involucral scale. 3. Ray-flower. 4. Chaff

of the receptacle. 5. Disk-flower. 6. Style and stigma. All except the

branch enlarged about 7 diameters.

Baileya multiradiata, Gray (PI. Fendl. p. 105).— More or less

densely floccose-woolly, usually but little branched at the base ; leaves once

or twice pinnatifid
;
peduncles 4-12' long, and terminated by a large head

1.1-2' (including rays) across; rays yellow, very many, in two ranks,

cuneate-oblong, somewhat sharply 3-toothed, £' long.—Camp Bowie,

Ariz. (495), and El Rito, N. Mex. (97). The Expedition has it also from

Nevada.

Dr. Gray (PI. Fendl. p. 106) remarks of B. pleniradiata, " that the style

branches exhibit a more or less distinct central mucronation, or slight cone;

in the others [species] they are absolutely truncate." I find in the speci-

mens of pleniradiata from Southern Utah, collected by Dr. Parry, that this

* Leucampyx, Gray.—Heads heterogamous, radiate; rays in one series, and, as also the disk-

flowers, fertile. Disk-flowers perfect. Involucre broadly hemispherical ; bracts 'J-3 series, imbricated,

broadly scarious at the apex. Receptacle somewhat convex, chaff niembrauaceous-hyaliuc, partly

including the achenia. Tube of the ray-flowers slender; limb bread 3-toothed or 3-cleft. Disk-flowers

tubular, regular; limb campanulate ; apex 5-cleft. Anthers obtuse at base, entire. Style-branches of

the disk-flowers at the apox short appeudiculate, penicillate. Achenia cuneate, incurved, compressed on

tho back, sub 3-angled, attenuate at base, obtuse at apex
;
pappus none.—Benth. & Hook.
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cone is clearly defined, but in some of my Southern forms of what I can

only consider as multiradiata that it is also slightly present

—

i. e., the stylo

branches are not absolutely truncate. Whilst in the main I can recognize

marked differences between these two species, the wide range of variation

in the rays, size, branching, etc., makes me regard the differences as in the

highest sense simply one of degree. It is noteworthy, too, that these two

forms appear to come nearer to each other as we go southward.

Artemisia dkacunculoides, Pursh.—Twin Lakes, Colorado (530)

;

also obtained from Arizona and Utah.

Artemisia borealis, Pallas.—South Park, Colorado (535, 536). Alpine.

Artemisia canadensis, Michx.—Arizona ; also from Colorado (532).

Artemisia tridentata, Nutt.—Twin Lakes, Colorado (431) ; also from

the New Mexican deserts, Loew.

Artemisia discolor, Dougl.—Southern Arizona (753).

Artemisia Ludoviciana, Nutt,—Colorado (529) Arizona, by the earlier

explorations of the Survey, and later by Loew from Mount Turnbull. The

latter specimen looking toward var. Mexicana, Gray, having the upper leaves

trifid and the margins revolute, and the entire plant (especially younger

specimens) tomentose-canescent. From the San Luis Valley, Colorado,

we have, in 1873 (539), a much narrower-leaved form (tenuifolia, Gray),

which Dr. Gray intimates may be a distinct species.

Var. Douglasiana, D. C. Eaton, is from Southern Arizona (717) and

from Utah. Varieties latiloba, Nutt, and latifolia, T. & G., also from Utah.

Artemisia frigida, Willd.—From plains between Denver, Colo., and

the foot-hills (469). To this we frequently find ApliyUon fasciculatum, T.

& G., attached
;
parasitic attachments uniting the rootlets of the two.

Artemisia scopulorum, Gray.—South
>
Park, Colorado (430). Alpine.

Arnica cordifolia, Hook.—Clear Creek, Colorado (570).

Arnica alpina, La?stad. {Arnica angustifolia, Vahl.)—Clear Creek,

Colorado (569).

Arnica latifolia, Bongard.—Utah.

Arnica longifolia, D. C. Eaton.—Utah.

Arnica foliosa, Nutt.—More than a foot high, erect, simple, tomen-

tose or glandular-pubescent ; lower leaves petioled ; upper ones sessile,
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slightly connate at base, lanceolate, callous-denticulate, sometimes with

3-5 distinct ribs; flower, including rays, 18" in diameter.—Twin Lakes,

Colorado (568).

Senecio lugens, Richardson, var. Hookeei, D. C. Eaton. (Senecio

lugens, Hook.)—Nevada.

Var. foliosu^, Gray. (S. lugens, var. exaltatus, Eaton in Bot. King's

Exped. [fide Gray].)—" Hoary with white wool up to the flowering state,

and the stem conspicuously leafy almost to the top" (Gray, Fl. Cal 1, p.

413.)—South Park and Twin Lakes, Colorado (5G7, 587).

Senecio triangularis, Hook.—Twin Lakes, Colorado (563); Utah.

Senecio Andinus, Nutt.—Mountains of Colorado near South Park

(564, 565).

Senecio aureus, L., var. croceus, Gray.—Utah. Var. borealis, T. &
G.—South Park, Colorado (566). Var. Wernerlefolius, Gray (Proc.

Phila. Acad. Nat. Sci. March, 1863, p. 68J.—Cffispitose, woolly at first;

radical leaves entire, petioled, spatulate-lanceolate, thickish, margins

slightly revolute, canescently tomentose beneath, more nearly glabrous

above ; scape leafless or with one or two bracts.—South Park, Colorado

(588), where it appears to be a common form and to hold its characters Avell.

Senecio Douglasii, DC—Glabrate form, from San Francisco Mount-
ains, Arizona.

Senecio canus, Hook., var., with narrower, more entire leaves, and
longer rays than usual.—South Park, Colorado (559).

Senecio cernuus, Gray (Silliman's Journ. n. s. vol. 33, p. 10).—"Gla-

brous stem slender, 1 £° high, terminated by a many-headed panicle; leaves

lanceolate attenuate at base into a long, margined, subciliate petiole, spar-

ingly sharply toothed or subentire; heads smallish (hardly 6"), discoid,

nodding on a 1-2-bracteolate pedicel; involucre sub-calyculate, of lax

bracteoles; ovary smooth."—Twin Lakes, Colorado (583). For want of

the specimen, I have been obliged to quote the original description of

Professor Gray.

Senecio longilobus, Bentk, var floccoso-incana, Gray.—2° high,

from a woody base, much branched; entire plant more or less white and floc-

cose-canescent; leaves 1-3' long, entire and narrowly linear or deeply
12 BOT
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3-parted or pinnate, with the divisions all linear; inflorescence cymose-

paniculate; pedicels few, bracteolate below; involucre scales with two thick

nerves; loosely calyculate beneath the head. A most variable species,

already noted by Dr. Gray as being with S. spartioides and others inextri-

cably confused.—New Mexico, where it is one of the commonest plants

of the dry hill-sides.

Senecio spartioides, T. & G—Smooth, suffruticose, much branching;

leaves 2-3' long and a line wide, entire or very sparingly toothed; heads

corymbose, or corymbose-paniculate; peduncles short, minutely bracteolate,

calyculate scales subulate or narrowly lanceolate; involucre cylindrical,

scales thin, nerves delicate; achenia silky-caneseent,—Valley of the Upper

Arkansas, Colorado (589).

Senecio ekemophilus, Richards.—San Luis Valley, Colorado, a

narrow-leaved form (561, 562) ; also New Mexico.

Senecio Fremontii, T. & G.—Colorado ; among the mountains at

11,500 feet and upward (571, 572, 576); contracted above, smooth, striate.

Mountains of Colorado, at 12,000 to 13,000 feet altitude (573, 575).

Senecio Bigelovii, Gray.—Erect, smooth, branching toward the top;

lower leaves 5-8' long, less than an inch wide, irregularly sinuate or

dentate, the tips of the teeth callous, somewhat falcate, tapering toward

the base into a margined petiole; upper leaves sessile and more reduced;

heads large, homogamous, nodding, calyculate scales subulate, involucral

scales in two series, lanceolate, the inner ones more decidedly scarious-

margined than the outer. Achenia oblong, distinctly ribbed, and in some

cases under the lens faintly glandular ; root a cluster of fleshy fibres.

—

Mount Graham, at and above 9,000 feet (762); also from the Sierra Blanca,

Arizona; also var. monocephalus (Gray?), Twin Lakes, Colorado (587, 674).

Senecio Fendleri, Gray (PI. Fendl. p. 108).—Twin Lakes, Colorado

(557).

Senecio Soldanella, Gray (Proc. Acad. Nat. Sci. Phila. March,

1863, p. 76).—Dwarf, sub-caulescent; root fibrous and fasciculate, glabrous

and usually glaucous, monocephalous; lower leaves orbicular, 1^-2' in

diameter, purplish beneath, on petioles 6' long, which are widely scarious-

margined; upper leaves smaller and on shorter petioles, the highest one
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reduced to a small lanceolate bract; head V in diameter, calyculate scales

linear, acute; inner scales (involucre proper) broader, acuminate, and
somewhat wavy at apex ; achenia somewhat cylindrical.

Teteadymia canescens, DC, var. inekmis, Gray.—Eastern Arizona, at

6,500 feet altitude, Loew; also from Southern Colorado (449, 855).

Cnicus Dkummondii, T. & G., (462); and also var. acaulescens, Gray
(461). Colorado.

Cnicus undulatus, Gray (Proc. Amer. Acad, x, 42).—South of Camp
Apache, at 5,900 feet (293); and Mount Graham, Arizona, at 9,000 feet

(742).

Var. megacephalus, Gray {I. c. p. 42).—Head 2-2A' in diameter;

involucral scales broader than in the type of the species and spines (of

scales) rather shorter.—Camp Apache, Ariz. (256); also elsewhere from

Arizona and Utah.

Cnicus Arizonicus, Gray (I. c. p. 44). (Cirsium undulatum var., Gray,

PI. Wright. 2, p. 101.)—My specimen, a very smooth form, may be briefly

described thus:—glabrous, 3-4° high, and loosely branched; leaves pin-

natifid, with the divisions tipped with long spines; peduncles short; scales

of involucre longer and comparatively narrower from without inward, the

outermost distinctly spine-tipped (the innermost acute, but hardly spine-

lipped); "stigmatic tip to the style lardy 4-6 times longer than thick and the

node at its base manifest"—Central Arizona (289); Colorado (463).

Cnicus Neo-Mexicanus, Gray (I, c. p. 45). (Cirsium Neo-Mexicanum,

Gray, PI. Wright. 2, p. 101.)—1-2° high, covered with a dense, soft, white

wool (becoming less so with age) ; lower leaves petioled, deeply pinnately

parted, the lobes tipped with well-marked spines, with margins between
spiny-ciliate; upper leaves sessile, less deeply pinnatifid and smaller,

becoming gradually reduced to bracts; heads hemispherical, 1-2' in diam-

eter; outer scales of the involucre reflexed, and with tips more strongly

spinescent than the inner ones ; corolla som'ewhat irregularly cleft ; lobes

twice as long as the throat ; anthers with a minute spiny tip, longer than

each anther is wide.—Santa Fd, N. Mex. (62).

Cnicus Paeeyi, Gray (I. c. p. 47).—Greenish, or even somewhat
glaucous, slightly tomentose ; leaves lanceolate, irregularly, deeply dentate,
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the teeth tipped with longer spines than are found on the inter-dental

margins; heads many, 1—lj' in diameter, the subtending bracts spiny-

margined and tipped; outer involucral scales strongly ciliate-frmged ; inner

ones less so, except at the tip, which has a small, oblong, ciliate, spine-tipped

appendage 1-2" long and half as wide; flowers light yellow.—Twin Lakes,

Colorado (4G0).

Centaurea* Americana, Nutt.—Erect, 4°, smooth; leaves sessile,

entire, glabrous or nearly so, but with margins slightly ciliate ; heads,

including the long purple rays, 4' in diameter ; outer scales of the involucre

very short and tipped with a lanceolate, brown, pectinate-ciliate appendage

as long, or longer than the scales, the inner series becoming regularly longer

and more scarious, the appendage remaining same size as in the outer

series
;
pappus of rigid, similar, roughish bristles.—Chiricahua, Southern

Arizona (527).

PereziaI Weightii, Gray (PI. Wright. 1, p. 127).— "Smoothish; the

leafy herbaceous stem 2° high, from a perennial root; leaves thin, mem-

branaceous, oblong-ovate, spinulose-denticulate, the larger doubly dentate,

sessile and at base often auriculate; compound corymb polycephalous

;

heads 8-10-flowered, sub-fasciculate, involucre viscid sub-puberulent, scales

hardly in 3 series, oblong and rather obtuse; achenia glandular, the soft

white pappus of delicate bristles. Well distinguished by its membranace< his

leaves and small heads" Not having the plant, I have quoted the original

description.—Arizona.

Perezia nana, Gray (PI. Fendl. p. 111).—2-12' high, the single-

headed leafy branches erect from a wooll}r
, creeping root; leaves thickish,

strongly reticulate, ovate or a little cuneate at base, sessile, very irregularly

toothed, teeth spiny or mucronate-tipped from the produced nerves; heads

* Centaurea, L.—Head 4 many-flowered ; ray-flowers mostly large ami sterile, sometimes wanting

;

involucre various, imbricated. Reccptaclo setose. Achenia compressed. Pappus occasionally wanting
or nearly so, but usually composed of scabrous filiform bristles, in ono or more series, the inner often

smaller and somewhat couniveut.—T. & G.

t Perezia, Lagasca.—" Head several-mauy-flowcred ; the flowers all perfect. Involucre turbinate

or campanulate; its scales imbricated, lanceolate or oblong, mostly cbartaceous. Receptacle flat and
naked. Corolla with a slender tube and bilabiate limb; the outer lip much loDger and 3-toothed; tho

inuer 2-toolhed or 2-cleft. Anthers with long naked tails at base, and a lanceolate terminal appendage.

Akenes eloDgated-oblong, tereto or slightly angled, often obscurely narrowed at apes, commonly glandu-

lar. Pappus of copious scabrous capillary bristles.—Herbs; with alternate and mostly rigid leaves, and
solitary or usually paniculate heads of purple or white flowers."—Gray, PI. Cal. 1, p. '122.
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about 25-flowerccl, sessile or on very short pedicels, and not higher than

the topmost leaf, campanulate ; scales of the involucre acute, faintly

ciliolate, slightly mucronate, the inner ones much longer, the outer ovate;

achenia gland ular-puberulent.—Arizona.

Ckepis glauca, T. & G Fruit needed to decide, but probably this.

—

Willow Spring, Arizona (218).

Crepis runcinata, T. & G—San Luis Valley, Colorado (664).

Crepis occidentalis, Nutt., var. gracilis, Eaton.—Nevada and Utah.

Crepis acuminata, Nutt.—Nevada.

Malacothrix Fendleri, Gray (PL Wright. 2, p. 104).—"Dwarf,

glabrous; stems many, diffuse, from a delicate root; younger leaves spar-

ingly arachnoid, radical runcinate-pinnatifid dentate or the lobes cuspidate

mucronate, the cauline few, linear, the highest entire; achenia almost

cylindrical. Many-ribbed [15-ribbed]; the apex manifestly cupulate,

the cupule entire; pappus of a single persistent bristle, with a few smaller

caducous ones." I have not the specimen in my collection.—Bowlder,

Colo. (466).

Malacothrix sonchoides, T. & G—Similar to the above, except that

"the entire pappus is deciduous in a ring", the summit of the achenia is not

contracted, and of the 15 ribs some are stronger than the others, and the

crown-like border of the akene is 15-denticulate.—Nevada and Utah.

Tkoximon aurantiacum, Hook., var. Parryi, Gray. (Macrorhyncus

troximoides, T. & G.)—Colorado (66, 668), Nevada, and Utah. Including

here as a mere form (so considered by Dr. Gray), Troximon parviflorum,

Nutt,, from South Park, Colorado (665, 666).

Pyrriiopappus Rothkockii, Gray (Proc. Amer. Acad, xi, p. 80).—Slender;

over a foot high, from a fusiform root, simple or leafy and branching below
;

one-few-headed; linear leaves entire or toward the base somewhat fringed-

pinnatilid or dentate; peduncle slender, almost naked ; head narrow, about

20-flowered ; the few exterior scales of the involucre subulate, appressed;

achenia rugulose, above scabrous ; mature pappus dirty white.—Fisch's

Ranch, Southern Arizona, at 5,000 feet altitude (699).—Plate XIV. Nat-

ural size. 1. Flower, enlarged about 5 diameters 2. Style and stigma,

about 15 diameters. .'!. Young head closed, about 4 diameters. 4 Ache-
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nium and pappus, about, 5 diameters. 5. Involucre reflexed, showing

markings on convex receptacle, magnified about 4 diameters.

Lactuca pulchella, DC. (Midgedium pidchellum, Nutt.)—Cottonwood

Creek, Colorado (G70).

Sonchus ASPER, Vill.—Utah.

Ciletadelpha* Wiieeleri, Gray (Watson, Amer. Naturalist, 7, 301).

—

Stems numerous, flexuose, 1° high; leaves linear-lanceolate, 1-2' long,

entire, acute, rather rigid; flowers apparently rose-color; involucre 6"

long; achenia 3-4" long, the brownish pappus exceeding the involucre.

With the habit of Lygodesmia jimcea, in which genus Bentham and Hooker

are disposed to place it.—Southern Nevada.

—

Plate XV. Natural size. 1.

Involucre, enlarged about 4 diameters. 2. A single flower, about 5 diam-

eters. 3. Style and tube of anthers laid open, about 10 diameters. 4.

Mature achenium and pappus, 4 diameters. 5. A branching bristle of the

pappus, 10 diameters.

Stephanomeria minor, Nutt.—Trout Creek, Colorado (671, 672); also

Central Arizona (361, 205).

CAMPANULACEtE (including Lobeliace;e).

Lobelia cardinalis, L., var. Texensis.+ (L. Texensis, Raf.)—Flowers

as a rule smaller than in our Northern form, and upper anthers more hairy

toward the apex; "leaves narrowly lanceolate." Closely resembling L.

splende,ns, Willd., as seen in No. 209, Palmer, 1875, but is a coarser, more

rigid plant, which may be merely accidental.—Camp Bowie, Ariz. (448).

Lobelia gruina, Cav. (ic. 6, p. 8, t. 511, f. 2)—Perennial, erect, slen-

der, branching toward the top, glabrous or slightly puberulent below ;
lower

leaves lanceolate, obtuse, somewhat puberulent, irregularly crenate-denticu-

late, 2—3' long ; upper leaves linear, acute, sometimes denticulate ; slender

flowering branches with the leaves fewer and smaller, narrowly linear

* Ch^etadelpha, Gray.—" Heads about 5-flowered, ligulate. Involucre cylindrical, of lanceolate-

linear, membranaceous, keeled scales, enclosing the achenia, the exterior scales calyculate. Receptacle

naked. Ligule short, apparently rose-color. Achenia linear, truncate at each end, snb-5-angled, some-

what few-striate, with the apex broad and snb-repand. Pappus persistent, brownish of 5 stout naked

awns, to each of which there are 3-6 smaller divisions. Perennial herbs, retembling tbe Eulygodtsmiw."—
Gray, Proc. Amer. Acad, is, 218.

t Regarded now by Dr. Gray (Syn. Fl. part 1, p. 3) as belonging to L. splendent), Willd.
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bracts 5-8" long, hardly exceeding the filiform, sigmoid, or curved pedicels;

calyx-tube turbinate, half as long as the acute, ciliolate lobes, sinuses not

appendaged ; tube of the corolla 3" long, exceeding the calyx; two inferior

anthers hairy-tufted at the apex, and the others pubescent on the back

Flowers violet-blue.—Sierra Blanca, Ai-izona, at 7,000 feet (797), and also

collected by Dr. Loew on Quevelono Fork, Arizona

Mr. Watson has kindly compared this for me with specimens in the

Cambridge Herbarium, and I cannot doubt his conclusion, but I am bound

to say the plant poorly accords with the description given in DC. Prod.

7, 373. See Fl. California, 1, p. 619, for the description of Palmcrella

dehills, var. serrata, Gray, a new and interesting genus of this order, and

Plate XVI of this volume for its figure.

Speculaeia peefoliata, A. DC. (Dysmicodon perfoliatum, Nutt.)—Ash

Creek, Arizona (314), at 5,000 feet.

Campanula eotundifolia, L.—Mount Graham, Arizona, at 9,250 feet

(414) ; Colorado, Grant Post Office (752).

Campanula unifloea, L.—Grant Post Office, Colorado (751).

Campanula Langsdobffiana,! Fisch—Differing from G. wiiflora, L., in

having an "obconic ovary''; calyx glabrous and the "lobes serrulate on

the margins". The flower, too, is larger, i. e., " 1' in diameter."

EPJCACE.E.

Vacoinium CuESPitosum, Michx.—South Park, Colorado (741).

Aebutus* Menziesii, Pursh.—Leaves oval, serrulate, pale beneath and

1 night green above; racemes dense, minutely tomentose ; corolla almost

globular, white ; berries dry, orange- colored, with surface granulate.

—

Santa Rita Mountains, at 7,050 feet altitude.

Aectostaphylos Uva-uesi, Spreng.—Mountain parts of Colorado (742).

Said by the late accomplished author of Fl. Bor Amer. to be used by natives

of the Northwest to weaken their tobacco; rather, I should say, to eke it out.

* AitBUTUS, Touru.—Corolla gamopetalous ; calyx free. Ovary 5-ceIled, raised on a disk. Stamens

10, included; anthers opening by pores and baving 2 rellexed awns on the back. Placentas thick, on

the inner angle of each cell. Berry rough, several seeds in each cell. The Madrono of the Southwest

and Pacific slope, which, toward its southern range, becomes a large tree, but, as seen by me in Southern

Arizona, is not over 20 feet high and 2 feet in diameter. Used by the Mexicans in the manufacture of

stirrups, etc. Wood hard.

t Now assigned by Dr. Gray (Syn. Fl. part 1, p. 12) to C. Scheuscri, Vill., var. heterodoxa, Gray.
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Arctostapiiylos tomentosa, Dougl.—Shrub, 10° high; branchlets,

younger petioles, and pedicels hispidly pubescent; leaves oval, thick,

entire
; flowers in short, close racemes, white, pale red, or red ; calyx-lobes

filiate, reflexed after fall of the fruit ; fruit pale yellowish-red, hairy when

young (not warty), several-seeded. One of the several shrubs known as

manzanita (or little apple) by the natives. The berries of this are used to

form a cooling acid drink.—Mount Graham, Arizona, at 7,000 feet.

Arctostaphylos glauca, Lindl—"8-20 feet high, much branched";

leaves rigidly coriaceous, oblong to round, glaucous, sometimes slightly

cordate ; flowers flesh-colored
;

pedicels glandular-hairy, slender ; fruit

large, enclosing a 5-celled stone 6" in diameter. Leaves twisting on their

petioles become vertical.—Nevada and Utah.

Pyrola secunda, L.—Shady ravines at Twin Lakes, Colorado, 10,500

feet (739).

Pyrola minor, L.—Alpine ravines, Colorado, at 10,500 feet (740).

Pyrola rotundifolia, L., var. uliginosa, Gray.—Twin Lakes, Colo-

rado, at 9,500 feet (738).

Moneses uniflora, Gray.—Twin Lakes, Colorado (743).

Pterospora Andromedea, Nutt.—Mount Graham, Arizona, at 9,000

feet (413).

PRIMULACE^.

Primula Parryi, Gray.—Mountain ravines, Colorado, at 10-12,000

feet (734).

Primula angustifolia, Torr. (Ann. N. Y. Lye. 1, p. 34, t. 3, fig. 3).

—

Root thick ; many fibrous rootlets ; radical leaves obtuse, lanceolate to

spatulate, entire, 6"—2' long ; scape 1-3' high, naked or with a few bracts

;

calyx-tube cylindrical and with the obtuse, lanceolate, subulate teeth as

long as the tube of the purple, sub-campanulate corolla (sometimes a

little shorter); corolla 6-9" wide; stamens inserted low down in the tube,

the short filaments not more than one-fourth as long as the oblong anthers;

stigma broadly clavate or globose.—Colorado (736); alpine.

Primula faeinosa, L.—South Park, Colorado (737).

Androsace septentkionalis, L.—Colorado (356, 358, 3o9) ; Santa

Fe" (51). Collected also by Dr. Loew in Arizona, but locality not given.
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Dodecatheon Meadia, L., var. latilobum (Gray, Fl. Cal. 1, page

467).—One of the best-marked varieties of this troublesome species,

characterized by the "thinner, broader, undulate-toothed leaves, which

are suddenly contracted iuto a petiole, and calyx-lobes about half as long-

as the capsule".—Colorado, New Mexico (72); Arizona. (Albino form from

Mount Graham, at 9,250 feet, 40!).) Collected also by Loew in Arizona,

but no locality assigned. Nevada.

Steironkma lanceolaium, Gray 1 (Proc. Arner. Acad, xii, 63).—Tonto

Basin, Arizona, Dr. Loew. A mere fragment, nearer the above than any

other species I am acquainted with.

Steironema ciliatum, Gray, I. c.—Utah.

OLEACE^E.

Menodora* scabra, Gray (Amer. Jour. Sci. 2, 14, 44; Torr., Pacif. R.

R. Rep. 7, t. 7).—Branching from a woody base, 6'-2° high, slightly

hispidly-puberulent ; leaves thickish, entire, margins somewhat revolute,

1-2" wide and 3-10" long; yellow flowers, in a corymb or panicle, the 7-10

setaceous lobes of the calyx somewhat exceeding the tube of the corolla,

and also a little longer than the mature capsule.—Santa Fe, N. Mex. (60),

and Southern Arizona (561).

Menodora scoparia, Engelm. (Fl. Cal. 1, p. 471). (31. scabra, var.

glabrescens, Gray in Watson's Cat. PI. Wheeler, 15.)—Differs from the

above in being smoother, having ordinarily only 5-6 lobes to the calyx,

and these not longer than the tube of the corolla.—Arizona.

Fraxinus viridis, Michx.—Arizona.

Fraxinus anomala, Torr.—Arizona.

Fraxinus coriacea, Watson, Amer. Nat. 7, 302.—" Leaflets 1-2 pairs,

coriaceous, obovate or oblong, 1-2' long, truncate or rounded at the apex

* Menodora, H. B. K.—"Calyx with a short ami turbiuato tube, and C-14 narrow lobes from its

truncate border. Corolla campanulate, funnel form or almost rotate, mostly 5-lobed ; the lobes imbri-

cated in the bud. Stamens 2, sometimes 3, on the tube of the corolla : authers oblong or linear. Stylo

slender; stigma obtuse or somewhat 2-lobed. Capsule didymous, mostly 2 parted, membranaceous at

maturity, circumcissile, the upper part of each lobe falling off as a lid leaving the scarious membrana-
ceous base. Seeds 2 (or rarely fewer in each cell), ascending, largo and with a fleshy, or when dry a
spongy outer coat, destitute of albumen.—Low and undershrubby or nearly herbaceous plants; with

sessile leaves, not rarely alternate and terminal, mostly somowhat cymose flowers, which aro rather

showy."—Fl. Cal. 1, p. 471.
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or acutish, attenuate or abruptly contracted at base, sparingly toothed,

mostly rather long petiolulate, glabrous, or, with ihe petioles, pubescent

when young : fruit 1' long, terete at base, widening into an oblong, obtuse

wing, calyx persistent.—Ash Meadows, Nevada, and also collected by Dr.

Bigelow on the Mexican Boundary Survey, at Devil's Run Canon, but not

mentioned in the report. A stem of twelve years' growth, 1£ inches in

diameter, has a smooth grayish brown bark."—Not having access to speci-

men, I have taken the above from Mr. Watson in Cat. PI. Wheeler, p. 15.

Species reduced by Dr. Gray in Syn. Fl. N. Am. p. 74, to a variety of the

following.

—

Plate XXII.

Fraxinus pistaclefolia, Torr., forma tomentosa.—Tomentose, leaflets

5, almost sessile, lanceolate, irregularly serrate, tomentose, especially be-

neath ; samara 1' long, seminiferous portion terete, 1" in diameter, 6" long,

equalling the narrow, lanceolate wing. Very variable in shape and hairi-

ness of the leaves, so much so that, in describing it a second time in the

Botany of Whipple's Expedition, Dr. Torrey changed the name from F.

velutina, as it appeared in Emory's report, to the present name—Ash Creek,

Arizona, at 5,000 feet altitude (302). Grows to be 20 feet high, with a

diameter of 1 8 inches.

Forestiera* Neo-Mexicana, Gray, Proc. Ameiv Acad, xii, 63.

—

Thickish leaves, lanceolate to oblong-spatulate, acute or obtuse, usually

irregularly serrate
;
(staminate flowers not seen,) pistillate flowers in fascicles

of from 4-7 ; immature drupe oval, blue and glaucous; young seed longi-

tudinally wrinkled. A much branching shrub, 8 feet high.—New Mexico

(108).

APOCYNACE^.

Apocynum andros^emifolium, L.—Twin Lakes, Colorado (45).

Apocynum cannabinum, L—Deer Spring, Arizona (191).

*Forestiera, Poir.—Flowers dioecious or polygamous. Calyx, when present, small, unequally 5-6-

cleft. Corolla none, or rarely 2-3 petals. Stameus 2-4, with shortish filaments; anthers ovate, sub-

extrorsely dehiscing. Ovary 2-celled ; style delicate, stigma thickened or 2-cleft ; ovules two in either

cell, suspended from the apex of the c 11. Drupes ovoid or subglobose. Endocarp coriaceous or thin.

Seeds 1-2, pendulous; testa membranaceous; albumen fleshy; cotyledons flat, short radicle superior.

—

Smooth or hairy shrubs. Leaves opposite, entire or serrulate, deciduous, often fascicled in the axils.

Flowers small, very like those of'Fraxinus, section Fraxinaster ; appearing before the leaves from the

nodes of the branches, fascicled or short racemose.

—

Bentiiam & Hooker.
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Macrosiphonia* brachysiphon, Gray. (Echites brachysiphon, Torr. Bot.

Mex. Bound. 158, 43.)—Low, branching from a woody base; branches
puberulent; leaves opposite, entire or wavy, lanceolate to oval, usually

acute
;
flowers yellowish-white, 1 J-2' long ; throat somewhat exceeding the

cylindrical tube, 1J' across the expanded oval lobes; follicles (mature)

,3-G' long, 2-3" wide, puberulent ; coma rusty-brown, exceeding the seed.

—

Limestone soils, Southern Arizona, at 5-6,000 feet altitude (646, 497).

ASCLEPIADEiE.

By Dr. George Engelmann.

PhilibertiaI cynanchoides, Gray, Proc Amer Acad. 12, 95. Synops.

87. (Sarcostemma cynanchoides, Decaisne in DC. Prod. 8, 541. S. bilobum,

Torr. Bot. Mex. Bound. 160.)—Tall, climbing, glabrous or glabrate ; leaves

from deeply cordate to sagittate or hastate, abruptly cuspidate or short-

acuminate, l-2£' long; peduncle 15-25-flowered; slender pedicels much
longer than the flowers ; corolla whitish, nearly half an inch wide ; lobes

acutish, somewhat ciliate, crowns separated by a very short column.

—

Cienega, near Tucson, Ariz. (566), Rothrock, 1874, and to Western Texas.

Philibertia linearis, var. heterophylla, Gray, ib. {Sarcostemma hetero-

phyttum, Engelm Bot. Mex. Bound. 161.)—Glabrous or upward pubescent;

leaves 1-2' long, 1-2" wide, some tapering into a petiole, some with a

rounded, others with a dilated or auriculate-cordate base; corolla 6"

wide, yellowish, purplish, or whitish, lobes ovate, crowns contiguous.

—

*Macsosipiionia, Muell. (Arg.).—Calyx 5-cleft, with many small glands inside the base; lobes
narrow. Tube of the corolla long, cylindrical ; throat short, campanulate or sometimes broader and longer
than the tube; no scales. Corolla-lobes 5, broad, often crisped. Stamens attached to the highest part
of the tube, anthers conniving around the stigma and attached to it by a little below the middle ; anther-
cells produced into blunt appendages below. Scales of the disk 5, of which 3 are free and 2 united.
Ovary of two distinct carpels

; style filiform ; stigma thickened coriaceous, 5-ribbed, with the base pro-
duced into 5 reflexed lobes, acutely and somewhat 2-lobed apiculate ; ovules numerous in either carpel.
Follicles straight, terete, continuous or sub-torulose. Seeds oblong, crowned with a long (and at length
deciduous) coma. Albumen thickish; cotyledons oblong; radicle short.—Undershrubs, erect, simple or
branched. Leaves opposite or whorled, with the margin often undulate-crisped. Flowers iu a terminal
raceme or at length pseudo-axillary, few or solitary, on very short pedicels, white, yellow, or scarlet.—
Bentham & Hooker.

tPmLiBEHTiA, H. B. K.—Corolla rotate, deeply 5-parted ; crown double, the exterior or membra-
naceous ring aduate to the base of the corolla, the interior of 5 (in ours tumid, hoodlike) scales adnato
to the base of the very short colnmu

; pollinia suspended ; follicles smooth, acuminate.—Perennial, more
or less twining herbs.—{Sarcostemma, H. B. K. Bot. Mex. Bound, etc., not R. Br.)—Benth. & Hook.
Gen. 2, 7.

r
>0. Gray, Proc. Amer. Acad. 12, 95.
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Water-hole near Tucson, Ariz., Rothrock, 1874 (700). From Western

Texas to Southern California and into Mexico.

Asclepiodora* decumbests, Gray, Proc. Amer. Acad. 12, 66. {Anan-

therix decumbens, Nutt; Acerates decumbens, Decaisne, Watson, Bot. King.)—

Santa Fe, N. Mex. (283), Rothrock, 1874. From Arkansas to Texas, New
Mexico, and Utah.

Asclepias tuberosa, L.—Willow Spring, Arizona (200), Rothrock,

1874. Exactly like the common form of the States. Perhaps the most

western locality of this beautiful species.

Asclepias speciosa, Torr. Ann. Lye. N. Y. 2, 218; Watson, I. c.

282.—Willow Spring, Arizona (249), Rothrock, 1874.

Asclepias involucrata, Engelm. Bot, Mex. Bound. 163; Gray, Syn.

94.—Minutely pubescent when young, at last glabrate; several weak,

spreading stems from a stout root less than a span long ; leaves opposite or

alternate, lanceolate-linear, tapering, on short petioles, the broader ones with

a roundish, the others with a tapering base, the uppermost involucrating

the mostly solitary, sessile, or short-peduncled umbel, and commonly over-

topping it ; flowers greenish with purple ; ovate hoods rather longer than

the anthers, the short incurved horn slightly exserted from about their

middle
;
pods ovate, acuminate, smooth, pubescent.—Algodones, N. Mex.

(78), Rothrock, 1874 ; also in Arizona and adjacent Mexico.

Asclepias verticillata, L., var. subverticillata, Gray, Proc. Am.

Acad. 12, 71 ; Syn. 97.—Taller and stouter than the usual form, with leaves

3-5' long, opposite or ternate
;
peduncles alternate all along the stem, many

times longer than the pedicels ; flowers rather larger than those of the

ordinary form.—Algodones, N. Mex. (77), Rothrock, 1874. Very similar

to Fendler's No. 694 from the same region. It approaches nearer to A.

Mexicana than to any of our varieties, but is readily distinguished by the

scattered (not subterminal) umbels, the flat leaves, with slightly revolute

margins, etc The roots of all the forms of verticillata are fascicled, the

*Asclepiodora, Gray, Pioc. Amer. Acad. 12, CG ; Syrops. £8. (Ananlherix, in part, Nutt. ; Acerates,

in part, Decaisne anil others.)—Corolla rotate spreading, afterwards closed ; hoods inserted over the

whole (.short) column, spreading and assurgent, sac-shaped, upward 2-celIed by a salient crest. Anther-

wings corneous, narrowed at base, argulate above the middle
;
polliuia dependent.— Stout, low, peren-

uial herbs, with usually scattered leaves and largo greenish flowers in subterminal umbels.
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lower part of the rootstock decaying, the remaining' part throws out

annually numerous strong fibres. The root of A. Mexkana ought to be

compared with it.

GENTIANE^E.

By Dr. Geokge Engelmann.

Erythr^ea calycosa, Buckley; Gray, Synops. llo.—Simple or branch-

ing from an annual or biennial base; erect stems quadrangular-winged
;

leaves linear-lanceolate (about V long), lower ones broader, as long or longer

than the internodes; panicle rather contracted, loose-flowered; pedicels as

long as or longer (or the upper ones shorter) than the large flowers (8-10"

in diameter, rose-colored, with yellow centre)
; calyx about the length of

the flower-tube; lobes of corolla oblong, acutish, often denticulate, scarcely

shorter than their tube ; seeds small, 0.3-0.4ram long.

In the Gila Valley, Eothrock, 1874 (325), and southeastward into

Mexico, Gregg, etc.—Stems 1-1 J° high, the tallest of our species; leaves

1-1 £' long, distinguished by its large bi- or tri-colored flowers with acutish

lobes. E. venusta, Gray, with which it has been confounded, is a smaller

plant with larger deeper-colored flowers, broader obtuse corolla-lobes, and

usually longer anthers and larger seeds.—The anthers of the different species

of Erytlima are of different shape and size, from orbicular and oval to oblong

and linear and ^-4 or 5mm in length ; all become at last spirally twisted

after they have shed their pollen, the longer more conspicuously so, the

shorter much less. The stigmas of this gentis have often been misunder-

stood, probably because mostly observed in dried and pressed specimens.

They are never capitate or funnel-shaped, but always bilobed. Before

maturity, they remain closed, and only after the anthers have shed their

pollen do both halves separate and spread out, just as the Gentians behave.

In the form of the stigma, I find valuable characters for grouping of the

species, and especially for the distinction of the American ones from those

of the Old World. The stigmas of the former are flabelliforin and broader

than long ; those of the latter are orbicular-ovate or oblong to linear

;

shortest in E. spicata and linearifolia, and longest in major, where they are

twice as long as wide, and in maritima, in which the length is 3 or 4 times
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as great as the width. E. Anstralis from Australia, as well as Cicendia

from Europe, have stigmas like the American species, but E. Chilensis (at

least a specimen collected by Ochsenius in Valdivia, which I refer to that

species) differs from all the others in having elongated, cuneate, emarginate

stigmas.

The seeds of Erythrcea are identical with those of a large group of

Gcntiai /etc, which comprise perhaps all of Grisebach's Chironiece and Chlo-

rcce, being very numerous and very small, from \ to scarcely more than

$
mm

in the longer diameter, and, when fully mature, globose or oval, with

their surface favose-reticulate.

The North American genera belonging to this group may be arranged

thus :

1. Stamens inserted in the tube : Erythema. Eustoma.

2. Stamens inserted in the throat: Sabbatia. Mickocala.

Chloea, Ciiironia, and Seb^ea of the Old World also belong here.

My investigations have convinced me that the genus Cicendia, or at

least its typical and original species, C. pusilla, is nothing but a reduced

form of Erythrcea, distinguished from it only by its small oval anthers, less

than 0.5
mm in length, too short to twist much, but still, when drying, some-

times twisting a little. Its stigma is by no means capitate, but regularly

bi-lamellate, and, much like that of the American species, triangular-flabel-

late, and broader than long. The flowers are 4-parted, which often occurs

in genuine species of Erythrcea ; seeds i)A
mm long, large for the size of the

plant. It will have to bear the name Erythrcea pusilla.

Erythema Douglasii, Gray, Fl. Calif. 1, 480; Syn. 113.—Slender,

a span to a foot high, loosely and paniculately branched, usually sparse-

flowered ; leaves from oblong to linear, acutish ; flowers on strict, slender

pedicels, 4-5" wide ; lobes of the pale pink corolla obtuse, much shorter

than the tube ; anthers usually only l
mm long, style short, stigma about

l
mm wide ; seeds sub-globose, 0.4mm in diameter.—Arizona, Utah, and

northwestward to Oregon. This plant has been confounded by Mr. Watson

with his E. Nuttallii, which, however, is a smaller and more leafy plant,

with larger flowers and much larger seeds (0.65
mm long), but much smaller

sti»
-mas.
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Gentiana* humilis, Stev. Griseb. in DC Prod. 9, 106. Engelm.

Trans. Acad. St Louis, 2, pi. 9, figs. 1-5. Gray, Syn. 120.—Biennial, with

large, broadly oval, rosulate, white-margined basal leaves, and few or many

ascending stems of a pale yellowish-green; cauline leaves small, linear-

oblong; flowers single, terminal; corolla greenish or whitish, 4-6" long,

tubular, with acute lobes, and short, notched folds; anthers oval, introrse;

capsule clavate-obovate, on a long stipe, usually much exceeding the corolla;

seeds oblong.

Wet, grassy spots in the higher Rocky Mountains ; also in Asia.

The long, protruding capsules (trumpet-shaped when open), together

with its pale, sickly look, give the little plant a very curious ap-

pearance.

Gentiana prostrata, Haenke; Griseb. I c. Engelm. I. c. figs. 9-14.

Gray, Syn. 120.—Annual, small, weak, 1-2' high, with horizontal or decum-

bent branches ; leaves only 2-3" long, ovate, green with narrow white

margins; flmvers azure-blue, 4-parted, terminal on the branches, 5-6" long

(or in luxuriant specimens sometimes larger); lobes ovate-lanceolate;

appendages half as long', similar or sometimes notched; anthers oval,

* The presence or absence of folds or plaits between the lobes of the corolla and the mode of

attachment of the anthers to the filament separate the Gentians into two large and very natural sec-

tions, already recognized by old authors: GentianeUa (Borkhausen), Gray, has a corolla without folds and
the anthers versatile; Pneumonanthe (Necker), Gray, has a corolla with folds between the lobes and fixed

anthers. It will not be useless to explain the terui versatile in respect to anthers, as many seem to mis-

nuderstand it, so that they speak of versatile anthers as accidental and unconnected with a physio-

logical process. The fact is that in GentianeUa the anthers are introrse in the bud and after it first opens;

but as soon as the flower is fully expanded (generally toward the middle of the day) the anthers gradu-

ally assume a horizontal position (the notched base raised and turned toward the as yet immature and
closed stigma), open the cells upward, and begin to shed their pollen. To-ward evening, the now effete

anther is turned over backward, and on the next moruiug we find it hanging on the back of the fila-

ment, the notched lower end turned up and the empty cells directed outward. Thus in about twelve

hours it has described an almost complete circle. In my figures of Gentians in the Transactions of the

Academy of Saint Louis, vol. 2, pi. 7, 8, 9, and 11, versatile anthers are erroneously represented as tnru-

ing indiscriminately outward or iuward. This is a mistake, as the above account of the living action of

the anthers shows. In the figures of G. humilis and prostrata, pi. 9, the anthers are also figured as ver-

eatilo in that unnatural manner, while in these species they are constantly erect and introrse, as well

before opening as when effete.

In Pneumonanthe the anthers remain fixed in two furms. In one section, comprising mostly smaller

plants, with smaller flowers (';. prostrata, verna, Altaica, humilis, uiriculosa, etc.), they are introrse- In

another section, the true perennial large-flowered Pneumonanthcs, to which we must add also an annual,

(!. Douglasiana, and the European C erueiata, they are extrorse. In the genera Iluhnia, Plewrogyne,

Swertia, and Frasera, all represented by plants collected in these expeditious, we find the same arrange-

ment of versatile anthers as in GentianeUa. It therefore seems proper to enumerate, first, the Gentians

with fixed anthers, and next those with versatile anthers, and then, joining them, the other genera with

similar versatile antheral arrangement.
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introrse; capsule linear-oblong, short-stipitate, enclosed in the corolla; seeds

oblong.—Alpine regions of the Rocky Mountains, also in Asia, and rare in

Europe, where it is said to have usually 5-parted flowers.

Gentiana feigida, Hasnke. Griseb. I. c. 111. Gray, Syn. 120.—Ces-

pitose stems, 1-5' high, with fibrous roots; leaves linear to spatulate,

thickish, pale, 1-3' long, their bases forming along sheath; calyx half as

long as the corolla, with subulate lobes and, frequently, a cleft tube; flowers

1-3, crowded on top, funnel-shaped, l£' long, yellowish or greenish-white,

spotted with red and brown; lobes broad-triangular, acute ; reddish plaits

wide, oblique, undulate-crenulate, almost entire; anthers free; seeds broad,

narrowly winged, with crested ridges.

Springy places, in the alpine regions of the Rocky Mountains, and in

Asia; very rare in Europe.—A very handsome plant in the color of its

flowers. Its mode of growth is entirely different from any other of our

species. The flowering stems bear in the axils of their lowest leaf-pair,

within its long sheath, or breaking through it, leaf-buds which in the

succeeding year produce flowering stems, while the base of the old stem

withers away. The roots are therefore only of one year's growth, thin

and filiform, never thick, as those of most other Pneumonantlies, nor is

there a real caudex.

Gentiana Pakryi, Engelm. Trans. Acad. St. Louis, 2, 218, pi. 10.

Gray, Syn. 121.—Few ascending stems from thick fasciculate roots, about

a span high ; leaves glaucescent, thickish, about 1' long, broadly ovate to

oblong-lanceolate, with a sheathing base, especially in the lower ones; the

uppermost boat-shaped and keeled, involucrating the single or few clustered

flowers, concealing the calyx and often almost equal to the large deep-blue

corolla; lobes of calyx linear, short, sometimes almost obliterated, shorter

than the campanulate often once- or even twice-cleft tube; corolla 1J' long,

somewhat ventricose, its lobes short, broad, acutish, not much exceeding

the narrow deeply 2 -cleft appendages; anthers free ; seeds linear-lanceolate,

wingless.—Moist grassy places in the alpine and sub-alpine regions of

Colorado and Utah.

Gentiana aefinis, Griseb. 1. c. 114. Gray, Syn. 122—Many stems,

from a stout rootstock, with thick fasciculate roots, a span to a foot high,
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mostly ascending; leaves from oblong- to lanceolate or linear; flowers

small for the section, 1-1
J' long, usually clustered in the axils of the

upper leaves, rarely few; bracts lance-linear; calyx-lobes linear, unequal,

usually shorter than their sometimes cleft tube; lobes of the blue corolla

acute, plaits bifid, anthers unconnected; sessile stigmas lanceolate; seeds

narrowly, or sometimes more broadly, winged.

"Wet, grassy places in the Rocky Mountains of Colorado and Utah.

The numerous thin seeds are borne on the whole inner surface of the cap-

sule, which thus not only has the function of a placenta, but really seems

to be nothing but a thin, membranaceous expansion of the placenta? them-

selves, forming a free sac within the capsule, which originates from the

commissures of the carpels, and remains attached to them only, and is at

last otherwise entirely unconnected with the walls of the capsule. It is

probable that all the Pneumonanthes with ovules from the entire inner sur-

face of the capsule have this structure, and that in the others the ordinary

arrangement of commissural placenta? prevails.

Gentiana serrata, Gun. Fl. Norveg. 10. Gray, Synops. 117. ((?.

detonsa, Rottb. Fries, Gray's Manual ed. 5th, 387.)—Low, simple specimens,

a few inches high, with single flowers, 1-1£' long. Mount Graham, Ariz.

(751), at 9,000 feet altitude.

The Norwegian specimens of this plant in my herbarium have much

smaller flowers than ours and much smaller seeds. The "scales" which

roughen the surface of the seeds prove, when moistened, to be transparent

vesicles, single protruding cells of the epidermis. In the Norwegian form,

these vesicles are small, oblong, or cylindric; in the American specimens,

they are much larger and mostly hemispherical ; in the allied G. crinita, I

find them large and oblong.

Gentiana barbellata, Engelm. Trans. Acad. St. Louis, 2, 21(5, pi.

1 1.—Has thus far been found only in the mountains of Colorado, near the

timber-line, and is a very distinct species, which can in no way be con-

founded with serrata or simplex. I have already, in the first account of this

species, given the diagnostic characters, and have also stated that it is the

only perennial one of the section Crossopetalmn in America, somewhat allied

13 BOT
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to the European G ciliata, also a perennial species, which used to be claimed

as an annual; barbettata, however, has seeds similar to those oiserrata, though

much smaller, while ciliata has the winged seeds of simplex, and has an indefi-

nite number of leaves. I have since had the opportunity of studying barbel

lata in the mountains of Colorado, and found that it possesses a creeping,

filiform rhizoma, 2-3 inches below the surface, from which at intervals filiform

stems arise. These bear, at their thickened upper end, where they reach

the surface of the soil, an undeveloped terminal bud of indefinite growth,

and lateral annual flowering stems, the scars of which, enveloped by

withered leaf-bases, can be traced sometimes for five or six years back.

The vegetation of the plant is accomplished in the following manner.—Each

season the terminal bud developes two pairs of basal leaves ; from the axil

of one of the outer leaves, the single flowering branch originates. Inside of

the two leaf-pairs just mentioned, we find a third and a fourth pair unde-

veloped, about half an inch long, which are to grow into the basal leaves in

the following season; and within these the four leaves of the next succeeding

season, now only half a line long, are already preformed. The flowering

branch, usually 3 or 4 inches high, normally bears one pair of leaves in

the middle, and a second involucral pair just below the almost sessile

flower ; the four sepals are opposite these four leaves, and the four corolla-

lobes alternate with the sepals, and so on. In the axil of one of the third

pair of basal leaves preparing for next year, usually alternating with, or

sometimes opposite to, the present flowering branch, the bud of next years

flowering apparatus is already four lines long ; it shows plainly the two

pairs of leaves and the calyx, and, in a very rudimentary state, also the

corolla. Thus each year's vegetation exhibits at the flowering period

(August and September), on the primary axis, two pairs of leaves for the

present, two pairs for the next, and two for the third year, a secondary

axis with two leaf-pairs and the flower, and another preformed secondary

axis with the rudiments of the same organs for the next year. No other

Gentian has, as far as I know, such a typical growth, with the regular

preformation of all the organs, but we find the same among other plants in

other families, a striking example of which is furnished by our Nclunibimii.

The regularity in our Gentian is not as absolute as in Nelumbium ; for occa-
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sionally two flowering- branches are found on the same plant, or three
pairs of leaves in place of two, or, very rarely, the upper involucral leaves
bear one or even two axillary flowers.

Gentiana Wislizenii, Engelm. I. c. pi. 7; Gray, Syn. 1 19.—Annual,
erect, a foot or less high, with the habit and the many-flowered thyrsoid-
paniculate inflorescence of the next; leaves from lanceolate to ovate, 1' or
less long, with an obtuse or subcordate base ; calyx of barely half the
length of the tube of the corolla, with very small teeth, its membranaceous
tube cleft, and often, in age, dejected; corolla pale purplish, 4-5" long, acute
lobes fringed above the base; capsule linear; seeds subglobose.

White Mountains of Arizona, Rothrock (799), in 1874. This is the
only known locality within our flora of this rare plant, which was discovered
by Dr. Wislizenus over thirty years ago in the mountains west of Chi-
huahua.

Gentiana Amarella, L., var. acuta, Hook. f. Gray, Syn. 118. (G.
acuta, Michx.).—Annual, 2-20' high ; stems wing-angled, usually much
branched; lowest leaves obovate, petiolate, upper ones lanceolate sessile;

inflorescence paniculate or strictly thyrsoid, with shorter erect or in some
forms with elongated patulous peduncles; calyx deeply 5-cleft; herbaceous
lobes lance-linear, somewhat unequal, often as long as the tube of the
bluish-purple corolla, the lobes of which are oblong, obtusish, beset at base
with copious (or in the diminutive alpine form, few) setee; sessile capsule
linear; seeds subglobose.

Grassy places in the mountains of Colorado and northeastward. The
true European G. Amarella has usually 4 -parted flowers

Halenia Rotheockii, Gray, Proc. Amer. Acad. 11, 84; Syn. 127.—
Annual, a span or two high, loosely flowered ; lower leaves small, spatulate,
those of the stem distant, lance-linear, the uppermost closely approaching
subverticillate; flowers cymose-subumbellate, on slender peduncles, often
in sevens, nearly 6" long, bright yellow, ovate, acute lobes a little longer
than the campanulate tube, the five spurs curved, horizontal or ascending,
half as long as the corolla; stamens from the throat of the tube; anthers
versatile

; seeds subglobose-ovate

On Mount Graham, at 9,000 feet altitude; in flower in September,
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Rothrock (733), in 1874. Evidently allied lo three Mexican species which

have also umbelliform cymes; the innermost involucral leaves bear single

flowers, the outer ones usually two, and a later secondary flower is borne on

a shorter peduncle behind a primary one. This is the only Western species

yet discovered.

—

Plate XXI. Natural size. 1. Flower, 5 diameters. 2.

Mature capsule, cross-section, about 5 diameters. 3. Vertical section

through flower, about 10 diameters.

Pleurogyne* rotata, Griseb. Gray, Syn. 124. (/Swertia rotata, L.).

—

Stems 2-10' high, the smallest ones one-flowered, others thyrsoid-branched,

many-flowered ; loaves lance-linear ; sepals linear, acute, as long as the

milk-white (f-1' wide) corolla, acute at both ends

Moist, grassy places in Colorado, sometimes in large patches, and

then disappearing again for years. The spreading flowers of this and the

next two genera afford the best opportunity of observing the action of the

versatile anthers as they slowly turn from the introrse to the horizontal, and

then to the extrorsely reversed position, as explained above. The glands

on the base of the corolla-lobes are distinct enough, but the surrounding

scale is apparently not, as it is ignored by many botanists ; I have seen

it variable, longer or shorter, but always present ; when fully developed,

it forms a complete crested or fringed funnel The stigma of this plant is

most peculiar, formed as it is directly on the commissure of both carpels

and representing a broad stigmatic line commencing about f" below the non-

stigmatose apex, running down the sides to the same distance above the base,

so that we have here a two-carpellary ovary with two lateral, but without

any apical stigma. This line is beset with elongated stigmatic cells or

papillae about 0.1"™ long and I as wide. At the proper time, numerous

pollen-grains are found adhering to the stigma, many of them developing

their tubes. The seeds I have been able to examine were not fully

matured, but such as they are, they appear oval-oblong, not flattened nor

margined, but slightly angular and nearly 0.5
mm

in the longer diameter

* Pleurogyne, Eschsch.—Erect annuals of cold or alpine regions, with opposite leaves, few or

numerous whitish flowers in a fastigiate'y much-branched panicle; corolla rotate, often 4-parted, in

our species with a pair of nectariferous pits at the base of the lobes surrounded by a funnel-shaped crest

or a fringed scale; stamens versatile ; ovary lanceolate, bearing the linear stigmas decurrcnt down the

sides on the sutures ; ovules abundant on the broad placentae on both sides of the sutures ; capsule oval,

pompressed ; seeds oblong, smooth.
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Swertia* perennis, L., Gray, Syn. 124.—A span to a foot high;

lowest leaves oblong or obovate, 2-4' long ; upper few and narrow, sessile
;

flowers 1' wide.—Colorado and Utah mountains, in boggy places ; also

in Europe and Asia.

Frasera speciosa, Dougl. in Griseb. Gent. 329. Hook. Fl. 2, 66, tab.

153; Gray, Syn. 125.—Biennial; stem stout, 2-6° high, very leafy; leaves

in fours and sixes, nervose, the radical and lower cauline ones linear-

oblong, 6-10' long, acutish or obtuse, the upper narrower and shorter;

flowers numerous, in a long leafy thyrsus ; lobes of the greenish-white

(rarely bluish) dotted corolla oval-oblong, acutish (6" long), bearing a pair

of contiguous and densely long-fringed glands about the middle, and a

distant transversely inserted and setaceously multifid scale-like crown near

the base; anthers versatile; capsule compressed contrary to the deep boat-

shaped valves ; oblong seeds flat, margined.—Willow Spring, Arizona,

Rothrock (251), in 1874; Colorado, Wolf (790), in 1873. A mountain

species, found in the Rocky Mountains and westward to California and

Oregon.
POLEMONIACE^E.

By Prof. T. C. Porter.

Phlox longifolia, Nutt. (Gray, Proc. Am. Acad. 8, p. 255; Watson

in King's Rep. 5, p. 260).—Nevada, 1871, 1872, Watson's Rep.; Boulder,

Colo., 1873, Loew (680); Central Colorado, 1873, Wolf (681).

Phlox longifolia, Nutt., var. Stansburii, Gray.—Arizona and Nevada,

1871, 1872, Watson's Rep.

Phlox nana, Nutt. (PI. Gamb. p. 4; Gray, Proc. Am. Acad. 8, p. 256;

Watson, I. c. p. 464).—Santa Fd, N. Mex., June, 1874, Rothrock (8).

Phlox Douglasii, Hook. (Gray, I. c. p. 254 ; Watson, I. c. p. 260).

—

Nevada and Arizona, 1871, 1872, Watson's Rep.

Phlox c^spitosa, Nutt (Gray, /. c. p. 253 ; Watson, I. c. p. 259).

—

Nevada and Utah, 1871, 1872, Watson's Rep.; South Park, Colorado, July,

1873, Wolf.

* Swkktia, L.—Single-stemmed perennials; leaves occasionally alternate, tbe lowest ones tapering

into an elongated, margined petiole; inflorescence thyreoid ; flowers nine; corolla rotate, with a very

short tube; nectariferous pits at the base of its lobes crested with a fringe; anthers versatile; seeds

flat, winged.
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Collomia linearis, Nutt (Watson, /. c. p. 261).—Utah, Watson's

Rep.; South Park, Colorado, July, 1873, Wolf (686, 687).

Collomia gracilis, Dougl. (Watson, /. c. p. 262).—Denver, Colo.,

June, 1873, Wolf (354).

Collomia gilio;des, Benth. (Gilia divaricata, Nutt. PI. Gamb. p. 4;

Watson, I. c. p. 464).—Willow Spring, Arizona, July, 1874, Eothrock (233).

Collomia Cavanillesiana, Don. (Gray, /. c. p. 260; Watson, I. c.

p. 465).—Big Dry Fork, Arizona, 1873, Loew (678) ; Camp Grant, at

5,250 feet elevation, Rothrock (439); Chiricahua Mountains, August 1,

1874, Rothrock (536) ; Black River, at 4,500 feet elevation, September,

1874, Rothrock (788).

Collomia longifloba, Gray (Proc. Am. Acad. 8, p. 261; Watson,

I. c. p. 465).—San Francisco Mountains, Arizona, 1871, 1872, Watson's

Rep.; Denver, Colo., June, 1873, Wolf (675, 677) ; deserts of New Mexico,

1873, Loew; Camp Bowie, Ariz., August, 1874, Rotlnock (412); Deer

Spring (180).

Collomia aggregata (Gilia aggregata, Spieng ; Watson, /. c. p. 269).

—

Arizona, Nevada, and Utah, 1871, 1872, Watson's Rep.; Arizona, 1873,

Loew (305, 744); Blue River, Colorado, June, 1873, Wolf (745); Rocky

Canon, Arizona, July, 1874, Rothrock (275) ; White Mountains, Arizona, at

9,000 feet elevation, September, 1874, Rothrock (810).—An examination of

a goodly number of specimens of Gilia aggregata, Spreng., from different sta-

tions in the Rocky Mountains and California, brings to light a character in

the species which has been overlooked,

—

the unequal insertion of the stamens.

The degrees of variation in this respect are remarkable and so gradual as

to rule out the supposition of dimorphism. In the extreme cases, they are

included, on the one side, in the tube of the corolla and very unequally

inserted at points wide apart, from the base upward, whilst, on the other, they

are crowded toward the throat and more or less exserted. Then, the inser-

tion sometimes is, or rather, perhaps, appears to be, equal. In a specimen of

this kind from California, it would be hard to declare that the filaments in

some of the flowers do not start out from the same horizontal line, whilst in

other flo.vers on the same stalk their insertion is decidedly unequal. Now, as

the main character which separates Collomia from Gilia is the unequal inser-
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tion of stamens, I have ventured to transfer this species to the former genus,

where it naturally falls into Dr. Gray's section PMoganthea, and forms a link

of transition between the two genera. It may be here remarked that the

character of G'dia given by Bentham and Hooker (Genera, 2, p. 822), "semina

nunquam spirillifera", is evidently an oversight, since Dr. Gray, whose

elaboration of the genus is adopted in full, restricts it to the species with

opposite and palmately-cleft leaves.

Gilia nudicaulis, Gray (Watson, /. c. p. 264).—South Park, Colo-

rado, 1873, Wolf.

Gilia Nuttallii, Gray (Watson, I. c. p. 264).—Oro City, Colo., July,

1873, Wolf (682); Arizona, 1873, Loew (164 a).

Gilia pungens, Benth.—Denver, Colo., June, 1873, Wolf; Nevada,

1871, 1872, Watson's Rep.

Gilia debilis, Watson (Am. Naturalist, 7, p. 302; Report for 1871,

1872).—Stems short and slender, 1-2 inches high, leafy above; pubescence

minute or hirsute; leaves alternate, 4-1 inch long, oblong, attenuate into a

short petiole, entire, or some of them broader and 3-lobed ; bracts entire,

resembling the leaves, twice longer than the calyx ; flowers nearly sessile

;

calyx with ovate-triangular teeth, shorter than the tube; corolla funnel-

form, 8 lines long, with elongated tube and deeply-lobed limb, light purple;

stamens upon the throat exserted ; capsule 1 line long, the cells 1-seeded

;

seeds without mucilage or spiricles.—Southern Utah, 1871, 1872.

—

Plate

XIX, Fig. A. Natural size. Figure 1. Flower, and, 2, Corolla split open,

each enlarged about 5 diameters.

Gilia demissa, in the same plate, not being collected by the Expedi-

tion, is not described. See Gray, Syn. Fl. N. Am. part 1, p. 137.

Gilia densifolia, Benth. (Watson, I. c. p. 468).—A foot or two high,

from a perennial root ; stems virgate from a woody base, leafy to the top

;

leaves rigid, linear, laciniate-pinnatifid or incised, the short lobes few or

several, subulate ; flowers numerous, in a compact head ; corolla over half

an inch in length, violet-blue, two or three times the length of the calyx

(the lobes three lines long); anthers linear-sagittate; ovules several (Gray,

in'Bot. Cal. 1, p. 495).—Nevada, 1871, 1872.
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Gilia filifolia, Nutt., var. diffusa, Gray (Watson, /. c. p. 2C7).

—

Nevada, 1871, 1872.

Gilia congesta, Hook. (Watson, I. c. p. 268).—Gray's Peak, Colo-

rado, at 10-12,000 feet elevation, July, 1873, Wolf (748, 749).

Gilia pinnatifida, Nutt. (Watson, I. c, p. 469).—Denver, Colo.,

June, 1873, Wolf (746).

Polemonium humile, Willd. (Watson, I, c. p. 470).—Utah, 1871,

1872 ; Georgetown, at 8,500 feet elevation, and Gray's Peak, Colorado, at

12,000 feet elevation, 1873, Wolf (685).

Polemonium ceruleum, Linn. (Gray's Man. p. 371).—Central Colo-

rado, at 10-11,000 feet elevation, July, 1873, Wolf (683).

Polemonium C/eruleum, L., var. foliosissimum, Gray (Watson, I. c.

p. 272).—Utah, 1871, 1872.

Polemonium confertum, Gray (Watson, /. c. p. 272).—Utah, and

Belmont, Nev., 1871, 1872; Central Colorado, at 12,000 feet elevation,

July, 1873, Wolf (684).

HYDROPHYLLACE^E.

Phacelia* circinata, Jacq. f.—Loew, Arizona. A widely distributed

and polymorphic species.

Phacelia crenulata, Torr.—Nevada.

Phacelia glandulosa, Nutt.—Annual, viscidly pubescent, somewhat

glandulose; leaves bi-pinnately parted; lobes short and obtuse; seeds

delicately impressed-punctate ; calyx-lobes oblong, spatulate, obtuse;

placentae 2-ovuled; seeds vertical.—Agua Azule, N. Mex., 6,700 feet

altitude (131). P. Popei, Torr. & Gray, Pac. R. R. Rep. 2, p. 172, t. 10, is

simply a less hairy form, having the lobes of the corolla entire. Colorado,

along the Arkansas (99).

Var. Neo-Mexicana, Gray. (P. Neo-Mexkana, Thurb.inBot. Mex. Bound.

* Phacelia, Juss—" Calyx deeply 5-parted ; the divisions usually narrow aud similar. Corolla

from almost rotate to narrow-fuunelform, deciduous, commonly with appendages upon the inside of the

tube in the form of 10 vertical plates or lamella) approximate in pairs between the bases of the filaments,

or else adnate more or less to their base, one on each Bide. Stamens equally inserted low down or at the

base of the corolla. Ovules and seeds from 4 (a pair to each placenta) to very numerous.— Herbs, mostly

branched from the base; with simple or compound alfernato leaves, or the lower opposite, and more or

less scorpoid spicate or racemose cymose inflorescence. Corolla blue, violet, pnrple or white, never

yellow, except sometimes the tube or throat."— Fl. California, 1, p. :>0u\
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p. 143) is distinguished chiefly by the more distinctly crenulate-denticulate

lobes of the corolla, a character in which it varies much.—Neutria N.
Mex., at 7,000 feet altitude (155).

Phacelia tanacetifolia, Benth.—Valley of the Arkansas, Colorado

(82). (By oversight published in catalogue (1874) as sub-alpine.)

Phacelia sericea, Gray.—Nevada.

Phacelia integrifolia, Torr.—Deer Spring, Arizona, at 6,300 feet;

hairy form, but hardly, I think, P. Pahneri, Torr., in Watson's Bot. King's
Survey, p. 251 (181).

Hydrophyllum Virginicum. L.—Apex, Colo. (83).

Hydrophyllum capitatum, Dougl.—Utah.

Nama hispida, Gray.—Camp Bowie, Ariz., at 5,500 feet altitude (445).
Eriodictyon* glutinosum, Benth., var. angustifolium, Torr. (E.

angustifolium, Nutt. PI. Gambel, 181).—Nearly smooth, with a sticky exuda-
tion

;
linear leaves with revolute margins

; inflorescence cymose in a naked
panicle

;
short carapanulate corolla 2-3" long—Southern Nevada.

BORRAGINACE^.

By Prof. T. C. Porter.

Coldenia hispidissima, Gray (Watson, Bot. King, p. 247).—Nevada,
1871, 1872, Watson's Rep. (Eddya, Torr. Pac. R R Rep. 2, p. 170, pL
ix)

; Sunset Crossing, Ariz., 1873, Loew (160 a).

Coldenia Palmeri, Gray (Watson, I. c. p. 248).—Nevada, 1871, 1872,
Watson's Rep.

Heliotropium Curassavicum, Linn. (Gray's Man. p. 366; Watson,
Bot. King, p. 218).—Nevada, 1871, 1872, Watson's Rep.

Heliotropium convolvulaceum, Gray (Bot. Cal. 1, p. 521; Ewploca,
Nutt.).—Annual, with branches a span to a foot long spreading from the

* Ekiowctyon, Benth.—Calyx deeply 5-parted, the lobes or sepals not broader upward. Corolla
funnel-form or approaching campanulate or salver-form. Stamens more or less included. Styles 'J,

distinct to the base
;
their tips or stigmas clavate-capitate. Capsule crustaceous, small, globose'-ovate

and pointed, 2-celled, with dilated placentas, 4-valved, i.e., at first locnlicidal in the manner of the tribe,
then septicidal, thus splitting into four hard and thick half- valves, closed by a portion of the partition
on one side and partly open on the other. Ovules rather numerous, but seeds few.—Low shrubs

; leaves
alternate, of rigid coriaceous texture, their margins beset with rigid teeth, the base tapering into in .re
• >. less of a petiole. Flowers in scorpioid cymes collected in a terminal panicle

; corolla violet or purple,
varj ing to white. Filameuts variably aduate to the tube of the corolla.—Gray, Fl. Cal. 1, p. 518.
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base, homy or strigose-hispid ; loaves oblong-lanceolate or ovate, petioled;

flowers scattered, short-pedicelled, sweet-scented; corolla white, with a

rotate limb, plaited but scarcely lobed, and a hairy tube somewhat enlarged

above, and the orifice narrowed; anthers with slightly cohering tips; style

long; truncate cone of the stigma bearded with stiff bristles; fruit of two

globose, solid lobes, each lobe or carpel splitting into two hemispherical

one-seeded nutlets.—Deserts of New Mexico, 1873, Loew

Eciiinospermum Redowskii, Lehm. (Gray's Man. p. 365; Watson,

Bot. King, p. 246).—Nevada, 1871, 1872, Watson's Rep; Twin Lakes,

Colorado, 1873, Wolf (694, 705); Pescado, N. Mex., at 7,000 feet eleva-

tion, July, 1874, Rothrock (154).

Echinospermum floribundum, Lehm. (E. deflexwn, Lehm., var flori-

bundum, Watson, Bot. King, p. 246).—Twin Lakes, Colorado, 1873, Wolf

(697).

Eritkichium nanum, Schrad., var. aretioides, Herder (Gray, Proc.

Am. Acad. 10, p. 56; E. aretioides, DC; E. vilhsum, DC, var. aretioides,

Gray; Watson, Bot. King, p. 241).—Mountains of Colorado, at 13,000

feet elevation; June, 1873, Wolf (708).

Eritrichium Californicum, DC. (Watson, Bot. King, p. 24"^).—Central

Colorado, 1873, Wolf (689, 691, 692).

Eritrichium angustifolium, Torr. (Watson, I. c. p. 241).—San Luis

Valley, Colorado, September, 1873, Wolf (704).

Eritrichium crassisepalum, Torr. & Gray (P. R. R. Survey, 2, p.

1 71).—Annual, very hispid with spreading hairs; stem much branched from

the base, branches ascending, 3 to 5 inches high ; leaves obovate-lanceolate,

rather obtuse ; racemes bracteate below ; fructiferous calyx ventricose at

base, closed and contracted above the middle, the segments thickened and

indurated on the back, finely pilose on the margins, with large, strong,

hispid hairs on the back ; nutlets heteromorphous, ovate, convex on the

back, three of them muricate-granulate, the fourth larger and nearly or

quite glabrous.—Colorado, 1873, Wolf.

Eritrichium Jamesii, Torr. (Marcy's Rep. p. 294).—Hirsute, much

branched from a suffruticose base ; branches 6 to 10 inches high; leaves

linear-lanceolate, tapering to the base, 1 to 2 inches long; spikes terminal,
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numerous ; flowers on very short pedicels ; calyx campanulate, at first

scarcely longer than the tube of the corolla, but in fruit elongated and

closed, segments ovate ; corolla ochroleucous, tube shorter than the calyx-

teeth, spreading limb 2 to 3 lines wide, lobes very obtuse; nutlets 4, similar,

depressed, conniving at the top, but separated at the sides, very convex and

smooth on the back, shining, edges very acute, ventral suture adhering to

the style above the middle.—Denver, Colorado, June, 1873, Wolf (696)";

Western New Mexico, at (3,500 feet elevation, July, 1874, Bothrock (130).

Eritrichjum glomeratum, DC. (Watson, Bot. King, p. 242).—Twin

Lakes, Colorado, July, 1873, Wolf (700, 702).

Mertensia oblongifolia, DC. (Watson, Bot. King, p 238).—Apex,

Colo., 1873, Wolf (709 a).

Mertensia Sibirica, Don.—Utah, 1871, 1872, Watson's Bep. ; Colo-

rado, 1873, Wolf (709 b).

Mertensia paniculata, Don.—Arizona, 1873, Loew (1G2 a) ; Colorado,

1873, Wolf (709).

Mertensia lanceolata, DC. Prod. 10, p. 88 (Pulmonaria lanceolata,

Pursh, and P. marginata, Nutt, Gray, Proc. Am. Acad. 10, p. 53).—Stem

erect, glabrous, about one foot high; leaves glaucescent, somewhat fleshy,

ciliate, lower oblong-spatulate or oblong-ovate, upper ovate, acute, partly

clasping ; racemes 4- to 8-flowered, sub-fasciculate, scarcely longer than the

leaves ; corolla with a funnel-form tube twice longer than the calyx

;

stamens inserted in the throat ; anthers sagittate—Willow Spring, Arizona,

at 7,400 feet elevation, July, 1874, Bothrock (246).

Lithospermum pilosum, Nutt. (Watson, Bot. King, p. 238).—Utah,

1871, 1872, Watson's Bep.

Lithospermum multiflorum, Toit. (Watson, Bot. King, p. 238, under

L. pilosum, Gray, Proc. Am. Acad. 10, p. 51).—New Mexico, 1873, Loew

(161 a) ; Grant Post Office, Colo., July, 1873, Wolf (698) ; Willow Spring,

Arizona, at 7, 195 feet elevation, July, 1874, Bothrock (201).

Lithospermum canescens, Lehm., var. (Gray's Man. p. 363).—Tonto

Basin, Arizona, 1873, Loew (162 a) ; Willow Spring, at 8,000 feet elevation,

and Sanoita Valley, Southern Arizona, at 4,000 feet elevation, 1874, Both-

rock (202, 633).
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Onosmodium Thurberi, Gray, Syn. Fl. p. 205. (Macromeria viridiflora,

Torr. in Mex. Bound. Surv. p. 139, not of A. DC.)—Stem erect, 2 to 3 feet

high hispid with spreading hairs; leaves ovate-lanceolate, 2 to 3^ inches

long, 6 to 12 lines wide, covered on both sides with a close appressed pubes-

cence, hispid also on the upper side with stiffish, erect hairs arising from a

callous base, and on the under side with softer, somewhat villous hairs,

especially on the rib-like nerves, sessile and partly clasping; flowers one

inch and a half long, tubular-funnelform, greenish and very hairy on the

outside, yellow within ; calyx about one-fourth the length of the corolla,

the divisions much elongated in fruit ; stamens at first included, but at

length exserted; nutlets ovate, more than a line long, smooth and shining.

Willow Spring, Arizona, 1874, Rothrock (227).

CONVOLVULACEtE.

Ipomcea hederacea, Jacq. Gray, Syn. Fl. part 1, p. 210. (Ipomcea Nil,

Roth.)—Southern Arizona (505, 524), where it forms dense masses, often

an acre in area.

Ipomoea Mexicana, Gray, Syn. Fl. part 1, p. 210. {Ipomcea Nil, var.

diversifolia, Choisy in DC. Prod, ix, p. 343. Pharbitis diversifolia, Lindl.

Bot. Reg. t. 1988 )—Probably only a form, distinguished (so far as my
specimen shows) by its shorter, broader calyx-lobes, and also, on authority

of Choisy, by the lower leaves being cordate-acuminate, and the others

3-lobed.—Arizona (150 a, Loew).

Ipomcea muricata, Cav.—Nearly smooth, with a tuberose root ; stem

prostrate ; leaves deeply palmately-parted, the 6-8 divisions narrowly

linear, but slightly dilated upward, 4—9" long, petiole 1" long; corolla

12—14" long, purple, tube slender ; sepals ovate or lance- ovate, obtuse or

slightly mucronate, evidently muriculate on the back. The slender stems

hardly a foot long ; flowers infundibuliform and somewhat disproportion-

ately large.—Sanoita Valley, Arizona (G23).

Ipomcea costellata, Torr.—Herbaceous, smoothish or somewhat hairy,

branching, slender ; leaves palmately-parted, 5-7 divisions, which are linear

to lanceolate-spatulate, and sometimes sparingly ciliate, 4-7" long; petioles

2-5" long
;
pedicels slightly thickened ; flowers purple or whitish, funnel-



CATALOGUE. 205

shaped; lobes short ; sepals oblong, margins slightly scarious, distinctly 2-3-

keeled ; style entire, the 2-lobed stigma very slightly roughened ; seeds in

niy specimens smooth or nearly so. (590 a hairy form.)— Southern Arizona

(631, 679, 623 a); common.

Ipomcea leptophylla, Ton-.—Perennial ; stems smooth, often erect and

bushy, usually prostrate ; leaves thickish, sessile, entire, acute, lance-linear,

3' long, veiny; peduncles 1-3-flowered; sepals ovate, obtuse, somewhat

mucronate. Corolla with a spreading border, 1£' across; tube 1^'long;

filaments hairy below, inserted near the base of the corolla; style equalling

the stamens, lobes of the stigma capitate.—Loew; probably from along the

Arkansas.

Ipomoea coccinea, L. (Quamoclit coccinea, Mcench).—Southern Ari-

zona (559).

Convolvulus sepium, L., var. repens, Gray (Cahjstegia sepium, R. Br.,

var. pubescens, Gray).—Zufii, N. Mex , 6,500 feet altitude (162).

Convolvulus incanus, Vahl.—Twining, silky-hairy; stems terete;

leaves linear-lanceolate, 9-18" long, somewhat cordate, and distinctly

auricled at base ; auricles diverging and recurved, entire or more or less

deeply 2-3-lobed; petioles 2-6" long; peduncles 1-2
J' long, bearing a pair

of small bracts above the middle ; sepals villous, ovate, rather obtuse, half

as long as the broadly infundibuliform hairy corolla ; lobes of corolla dis-

tinctly hairy-tipped.—Arizona (Loew, 150 a); (482) at 5,300 feet altitude.

Convolvulus longipes, "Watson (American Naturalist, 7, 302).—"Gla-

brous, glaucous, twining; leaves linear, 1 inch long or less, entire or auricled

at base, petioled
;
peduncles elongated, 2-6 inches long, mostly strict, 2-3-

bracted, usually 1 -flowered ; bracts linear ; calyx-lobes rounded, obtuse or

emarginate; corolla funnel-form, 1J inches long, yellowish.—Southern

Nevada."

—

Plate XX. Fig. 1. Natural size. 2 Pistil. 3. Cross-section

of ovary. 4. Stamen. Figs. 2, 3, and 4 enlarged.

Evolvulus* sericeus, Swartz.— Spreading, procumbent, branches 4-8'

long ; leaves sessile, lanceolate to oblong, acute or obtuse, smooth or nearly

so a hove, densely silky-hairy below; pedicels axillary, 1-3" long^ sepals

*Evolvulus, L.—A genus of about 70 species, natives mostly of Tropical America; distinguished
from Convolvulus in having two styles, and each of these being divided into two linear-filiform stigmas :

and also by the ovary being sometimes 1 -celled Irom the disappearance of the partition.
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lanceolate, hairy, acute, as long as or exceeding the pedicels; corolla

whitish, 6" long. Choisy, in DC. Prod. vol. ix, p. 443, speaks of the

peduncles as being 1-3-flowered. In all my specimens, the flowers are

solitary.—Ash Creek, Arizona (152 a, Loew, and 307).

Evolvulus Akizo'nicus, Cray.—Procumbent or ascending, 6-12' long,

silky-hairy; leaves linear-lanceolate to lanceolate, acute, 4-10" long;

peduncles capillary, 6-18" long, bracteate at the forks and bearing 1-3

flowers (usually 3); flowers blue, 6-8" in diameter, salver-shaped ; sepals

acute ; anthers distinctly auriculate at base
;
pedicels reflexed after fall of

the flower; ovary 1 -celled.—Camp Grant, Ariz. (376 and 151 a, Loew,

Arizona").

Cressa Cretica, L., var. Truxillensis, Chois.—Arizona.

CUSCUTE^.

By Dr. George Engelmann.

Cuscuta (Ceistogrammica) salina, Engelm.—Stems slender, low;

flowers (l£-2i lines long) delicate white, pedicelled in loose cymes ; calyx-

lobes ovate-lanceolate acute, as long as the similar but mostly broader and

overlapping denticulate lobes, and as the shallow-campanulate tube of the

corolla ; filaments about as long as the oval anthers ;
fringed scales mostly

shorter than the tube, sometimes incomplete ; styles equalling or shorter

than the somewhat pointed ovary ; capsule surrounded (not covered) by the

withering corolla, mostly 1 -seeded.

Saline or brackish marshes in the Gila Valley on Suceda, Rothrock

(333), 1874 ; also on the California coast, near Santa Barbara, on Frankenia

and Salsola, Rothrock (101), 1875. Similar to C. Californica, from which

it is at once distinguished by its larger flowers and the presence of the

infra-stamineal scales.

Cuscuta (Clistogrammica) arvensis, Beyrich.—Ash Creek, on Soli-

dago, Rothrock (31
1 ), 1874, and Camp Lowell, on Datura meteloides, Rothrock

(708), 1874. These specimens, especially the latter, growing on a very

juicy nurse-plant, have coarser stems than the Southeastern form and larger

flowers and fruit; the calyx is not angular, its lobes rounded; those of

the corolla very acute.
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Cuscuta (Clistogrammica) dkcoka, Choisy, Engelm.—In the Gila

Valley on a low, spiny, rhamaceous shrub. Rothrock (326), 1874. A
large form, the same as the one from California.

SOLANACEiE.

Solanum nigrum, L., var\ Douglasii, Gray (S. Douglasii, Dunal, in

DC. Prod, xiii, p. 48).—Glabrous or even tomentose-puberulent leaves

(sometimes in California specimens thickish, on short petioles) deeply and

irregularly crenate; flowers 6" in diameter.—Camp Grant, Ariz. (388).

Var. Dillenii, Gray (or near it, fide Professor Gray). (S. Dillenii,

Dunal, DC. Prod, xiii, p. 47.)—Slightly puberulent; leaves entire or nearly

so, acute, attenuate into a petiole, 2-3^' long and one-third as wide; flowers

umbellate, erect; short filaments more or less hair)-; fruit reflexed ; style

hairy, especially at base, and geniculate toward the capitate stigma; flowers

4" in diameter.—Camp Lowell, Ariz. (707). Very slender and straggling

herb. Probably the same as S. nodiflorum of the Mex. Bound. Survey.

Solanum Jamesii, Torr. (in Ann. Lye. KY. 2, p. 227, and Gray in Sill.

Jour. n. ser. 22, p. 284).—Glabrous, or with a few longish hairs; leaves oval;

leaflets 7-11, decreasing and becoming distant toward the base, slightly de-

current; calyx-lobes triangular-ovate, half as long as the corolla; filaments

smooth; style smooth, moderately thickened upwardly; stigma slightly two

-

lobed and capitate; inner valve of the anthers so conspicuously shorter

than the outer as to make the anthers (seen from the extremity) almost

bilabiate ; racemes extra-axillary, 4-5-flowered.—Loew, Arizona (158 a).

Solanum triflorum, Nutt.—Herbaceous or a little wood)- at base,

unarmed, much branched, somewhat chaffy-hairy; leaves petioled, lanceo-

late to oval, deeply sinuate, or runcinate-lobed; calyx-lobes oblong, obtuse,

somewhat hairy; flower 4" in diameter, whitish; fruit 6" in diameter,

smooth, dark, reflexed.—South Park and Colorado Springs, Colorado (88).

Solanum rostratum, Dunal.—A well-marked, prickly species, with

a slightly irregular, yellow corolla, one anther larger than the rest, and

prolonged into a somewhat curved beak, the prickly calyx inclosing the

fruit.—Arizona, Loew.

Solanum el;Eagnieolium, Cav.—Stems and midribs usually with short
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and rather weak prickles; entire plant whitish, with a dense stellate

pubescence ; leaves lanceolate, entire, or wavy-margined (sometimes

slightly lobed) ; flower blue, 9" in diameter, the linear anthers opening

only at the tip; ovary tomentose ; mature berry black, 6" in diameter.

—

New Mexico and Arizona (83, 342).

Cham^esaracha* sordida, Gray {Withania? sordida, Dunal, in DC.

Prod, xiii, p. 456 ; also in Bot. Mex. Bound, p. 155).—Branching, somewhat

glandular-pubescent; leaves oblanceolate, entire, attenuate into a petiole

;

calyx glandular-hairy, with forked hairs ; corolla sulphur-yellow, G" in

diameter; stamens sub-exserted ; style clavate; stigma sub-capitate.

—

Camp Bowie, Arizona, at 5,300 feet (471).

Chajlesaracha Coronopus, Gray (Withania 1 Coronopus, Torr. Bot.

Mex. Bound, p. 155).—Smoothish or slightly glandular-hairy, branching-

leaves linear-lanceolate, attenuate into a petiole, irregularly deeply sinuate-

toothed, thickish ; calyx with forked hairs. Corolla light yellow ; stamens

sub-included; style clavate; stigma sub-capitate.—McArthy's Ranch, New
Mexico (HI). Notwithstanding the difference in leaves usually manifested

by these two species, there is a decided tendency for them to vary toward

each other; this along with the similar pubescence, the close resem-

blance of the flowers, and the same prominently ridged and roughened

campylotropous seeds, make me feel almost sure they will have to come

together.

Physalis lobata, Torr.—Low, spreading ; root perennial ; leaves oval

or spatulate, tapering into a margined petiole. Corolla violet-purple ; fruit-

ing calyx 6" in diameter, winged, inflated ; entire plant glabrous, except the

young calyx and pedicels, which are "mealy"; seeds thickish, somewhat

tuberculate roughened.—Deer Spring, Arizona, 6,000 feet altitude (189).

- Physalis viscosa, L.—Utah.

"Physalis ?—Near P. pubescens, but leaves small and mostly

* "ChamjiSaracha, Gray.— Calyx 5-lol>ed, enlarging after flowering, but remaining rather her-

baceous, not reticulated, incompletely investing the rather dry-globose berry. Corolla rotate, 5-angu-

late. Anthers short, on slender (not at all conuivent) filaments, the cells opening lengthwise through-

out.—Low Texauo-Californian herbs; with the corolla of Saracha and a calyx between that of Solanum
and Physalis, with rather narrow leaves tapering into margined petioles, and in their axils filiform soli-

tary or sometimes geminate pedicels, which are mostly refracted, or recurved in fruit. Corolla white,

yellowish, or tinged with violet."

—

Gray, Fl. Cal. 1, p. 540.
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suborbicular ; stems flexuose.—Arizona."—(Watson in Wheeler's Prelim-

inary Report, 1874, p. 14.)

Lycium pallidum, Miers.

—

Fruit eaten, but insipid. El Puerco, N.

Mex., at 5,000 feet altitude, on dry gravel soils or mesas (90).

Lycium Andeesonii, Gray, var. Weightii, Gray.—The variety is only

a more leafy, fewer- and smaller-flowered, spiny form of the species.—Camp

Bowie, Ariz. (448). Nevada.

Datuea meteloides, DC.—Perennial, 2-4° high, whitish from a

very close soft pubescence ; calyx (flowering) 2-4' long, 6-8" in diameter;

corolla pale blue, regularly funnel-shaped, 6-9' long and about 5' in

diameter across the mouth, with 5 slender, delicate lobes 6-12" long.

Capsule prickly, nodding on a short peduncle, when ripe opening irregu-

larly ; seeds surrounded with a cord-like margin. This is the common

Datura Wrightii of the gardens.—Common in the southern and south-

western part of the United States, and extending into Mexico—Camp

Grant, Ariz. (381).

ly/ Nicotiana teigonopiiylla, Dunal.—Usually rather slender, 2° high,

from a hardened or woody base. Viscidly pubescent ; leaves lanceolate-

oblong, obtuse or acute, tapering to a petiole, or dilated auriculate at base

;

flowers pedicellate, somewhat unilateral by a curve in some of the pedicels,

greenish or yellowish-white, about 1' long; orifice often a little constricted;

lobes short, spreading slightly ; calyx-lobes variable, from narrowly to

broadly triangular.—Camp Crittenden, Southern Arizona, at 5,000 feet alti-

tude. No. 354, from Cottonwood, Arizona, appears to be a form of this

species, but has longer, narrower calyx-lobes, and much more spreading

and acute lobes to the corolla. It is withal also a much more branching

plant.

Nicotiana attenuata, Torr.—Nevada and Utah.

SCROPHULAPJNE.E.

By Prof. T. C. Porter.

Veebascum Thapsus, Linn. (Gray's Man. p. 325).—Utah, 1871, 1872,

Watson's Report,

Antirehinum maurandioides, Gray (Proc. Am. Acad. 7, p. 376.

14 BOT
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Maurandia antirrhiniflora, Willd. DC. Prod. 10, p. 296).—Glabrous, diffusely

branching ; branches slender, climbing high by the flexuose and prehensile

petioles and peduncles ; leaves numerous, triangular-hastate or sagittate,

rarely cordate-hastate, angulate
;
pedicels axillary ; segments of the calyx

lanceolate, 5 to 6 lines long, very smooth ; corolla scarce an inch long,

smooth, its prominent palate pilose and almost closing the throat.—Arizona,

1871, 1872, Watson's Report ; I 874, Rothrock (93 a) ; Cottonwood, Arizona,

at 4,500 feet elevation, July, 1874, Rothrock (353) ; Camp Crittenden,

September, 1874, Rothrock (680).

Sceophularia nodosa, Linn. (Gray's Man. p. 327).—Mount Graham,

Arizona, at 9,250 feet elevation, August, 1874, Rothrock (410).

Collinsia parviflora, Dougl. (Gray's Man. p. 327).—Nevada, 1871,

1872, Watson's Report; Apex, Colo, 1873, Wolf (328).

Pentstemon barbatus, Nutt, var. Torreyi, Gray (Watson's, Bot. King,

p. 452).—Arizona, 1873, Loew (304).

Pentstemon barbatus, Nutt, var. trichander, Gray (Proc. Am. Acad.

11, p. 94).—Anthers sparingly bearded with long wool.—Zufii Mountains,

New Mexico, at 7,000 feet elevation, July, 1874, Rothrock (151).

Pentstemon glaber, Pursh (Watson, I. c. p. 217).—Nevada and

Utah, 1871, 1872, Watson's Report; Plains of Colorado, 1873, Wolf (299) ;

Neutria, N. Mex., at 7,100 feet elevation (147).

Pentstemon Fremonti, T. & G. (Watson, I. c. p. 218).—Nevada and

Utah, 1871, 1872, Watson's Report.

Pentstemon c^eruleus, Nutt. (Watson, I. c. p. 218).—Denver, Colo.,

1873, Wolf (291, 296).

Pentstemon acuminaius, Dougl. (Watson, I. c. p. 218).—South Park,

Colorado, 1873, Wolf (302).

Pentstemon secundielorus, Benth. (DC. Prod. 10, p. 325).—Glabrous,

pale and somewhat glaucous, 1-2A feet high ; radical leaves petioled,

elliptic-spatulate or narrowly lanceolate, obtuse or acute, upper ones lance-

olate or linear-lanceolate, sessile, middle ones 3 to 4 inches long, erect

;

thyrsus elongated, narrow, 6 to 9 inches long, interrupted ; cymes secund,

few- to many-flowered ; segments of the calyx oval-oblong, acute or acutish,

with membranous margins ; tube of the corolla more or less abruptly
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enlarged below the middle ; anthers glabrous or very minutely puberulent

;

sterile filament dilated at the apex, bearded or smooth.—Arizona?, 1873,

Loew (159 a) ; South Park, Colorado, August, 1873, Wolf (300) ; Mount
Graham, Arizona, at 9,250 feet elevation, August, 1874, Rothrock (400).

Pentstemon Eatoni, Gray, Proc. Am. Acad. 8, p. 395 (P. centranthi-

folius, Watson, Bot. King, p. 219, not Benth).—Utah; Belmont, Nev., 1871,

1872, Watson's Report.

Pentstemon Wkightii, Hook. (Watson, I c. p. 453).—Utah, 1871,

1872, Watson's Report.

Pentstemon virgatus, Gray (Watson, I. c. p 453).—Neutria, N.

Mex., at 7,100 feet elevation, July, 1874, Rothrock (150.)—Arizona, Roth-

rock (264).

Pentstemon ambiguus, Torr. (Ann. N. Y. Lye. 2, p. 228; Marcy's Rep.

p. 279, t. 16).—Glabrous, 1 to 2 feet high, paniculately branching from a

woody base ; lower leaves linear, attenuated below, upper ones subulate-

filiform or acerose-subulate
; racemes loosely flowered

;
peduncles opposite

;

corolla scarcely bilabiate, 5 to 8 lines long ; tube 6 lines long, little dilated

above, often incurved, the spreading limb 6 lines in diameter ; sterile fila-

ments glabrous.—Western New Mexico and Eastern Arizona, 1873, Loew
(688, 860) ; Algodones, N. Mex, at 6,000 feet elevation, June, 1874, Roth-

rock (79) ; Camp Grant, August, 1874, Rothrock (440).

Pentstemon linarioides, Gray (Proc. Am. Acad. 6, p 66).—Minutely

pruinose-puberulent
; stems 6 to 18 inches high, many, from a woody base,

very leafy
;
leaves 1 inch long or less, spatulate-linear to subulate

;
pedun-

cles and pedicels short, alternate; panicle narrow, sub-secund; corolla

purplish, short-bilabiate, over £ an inch long, much dilated above
;
palate

and sterile filament bearded —Arizona, 1871, 1872, Watson's Report;
"Tanks," south of Camp Apache, July, 1874, Rothrock (265).

Pentstemon albidus, Nutt (Gray, I. c p. 67)—Stem puberulent, 6

to 9 inches high
; lower leaves petioled, oblong, obtuse, sub-entire, upper

ones serrate, lanceolate, glabrous or puberulent ; thyrsus oblong, subver-

ticillately interrupted; cymes subsessile, few-flowered; sepals lanceolate,

very viscid-pubescent
; tube of the corolla widened above, three-fourths of
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an inch long, purplish-white, the limb beardless; beard of the sterile fila-

ment rather short, somewhat interrupted.—Colorado, 1873, Wolf (292).

Pentstemon ceistatus, Nutt. (Watson, Bot King, p. 219).—Agua

Azul, N. Mex., July, 1874, Rothrock (129).

Penis temon Jamesii, Benth. (Gray, I. c. p. G7).—Puberulent, 4 to 12

niches high ; leaves linear-lanceolate, often denticulate, rigid ; cymelets

3- to 4-flowered in a spicate panicle ; sepals viscid-puberulent ; corolla 1

inch or more long, pale purple, abruptly campanulate above, the lip and

sterile filaments less bearded than in P. rristatus.—Santa Fe
-

, N. Mex., June

1874, Rothrock (2).

Pentstemon humilis, Nutt. (Watson, /. c. p. 220).—South Park, Colo-

rado, 1873, Wolf.

Pentstemon glaucus, Grab., var stenosepalus, Gray (Watson, /. c.

p. 221).—Utah, 1871, 1872, Watson's Rep.; mountains of Colorado, 1873,

Wolf (297, 298, 301).

Pentstemon Hallii, Gray (Proc. Am. Acad. 6, p. 70).—Stems 3 to 5

inches high, numerous, glabrous except the very minutely glandular inflores-

cence ; leaves entire, pale, linear-spatulate or linear-attenuate at base

;

raceme simple, 4-10-flowered with short pedicels ; sepals ovate or oblong

with scarious and often erose margins ; corolla deep blue, about 1 inch long,

ventricose-campanulate above the short base, the lips short; the sterile

filament short-bearded.-South Park, Colorado, July, 1873, Wolf (303).

Var. Aeizonicus, Gray, Mount Graham, Arizona, at 9,250 feet elevation,

August, 1874, Rothrock (426).

Pentstemon confeetus, Dough, var c^eruleo-puepueeus, Gray (Wat-

son, I. c. p. 221).—Nevada and Utah, 1871, 1872, Watson's Rep ; South

Park, Colorado, 1873, Wolf (293, 294).

Pentstemon deustus, Dougl. (Watson, /. c. p. 221).—Nevada, 1871,

1872, Watson's Rep.

Pentstemon l^tus, Gray (Watson, 1. c. p. 455).— Mineral Hill,

Nevada, 1871, 1872, Watson's Rep.

Chionophtla Jamesii, Benth.—Low, glabrous, from a thick rootstock;

stem scapiform, 1 to 4 inches high, with a pair of leaves above the middle,

terminated by a crowded spike of flowers; radical leaves tapering into the
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expanded, membranaceous, hyaline bases, spatulate or oblong-linear, obtuse,

very entire, thickisli; flowers 2 to 4, crowded; bracts opposite, ovate,

connate at base, obtuse or acute, unequal; flowers yellowish, on very short

pedicels; calyx 4 to 5 lines long, campanulate; teeth broad, obtuse; corolla

a little longer; lower lip densely tomentose within.—High alpine. Mount-

ains of Colorado, 1873, Wolf (332).

Mimulus Bigelovii, Gray (Eunanus Bigdovii, Gray, Watson's Bot.

King, p. 226).—Nevada, 1871, 1872, Watson's Report.

Mimulus nanus, Hook. & Arn. (Eunanus Frernonti, Watson, Bot.

King, p. 226, not of Benth.).—Nevada, 1871, 1872; Watson's Report.

Mimulus cardinalis, Dougl. (Gray, Bot. Calif 1, p. 566).—Perennial,

1 to 2 feet or more high, villous with viscid hairs; leaves ovate, the upper

often connate, erosely dentate; calyx oblong, prismatic, the short teeth

nearly equal ; corolla scarlet, 1 J to 2 inches long, its tube but little longer

than the calyx ; limb oblique, with the upper lobe erect and the two lateral

ones and the lower reflexed; stamens projecting, villous or pubescent.

—

Mount Graham, Arizona, at 9,250 feet elevation, August, 1874, Rothrock

(401). Var.—Low, with leaves attenuate to the base, Arizona, 1871, 1872,

Watson's Report.

Mimulus luteus, Linn. (Watson, /. c. p. 223).—Nevada, Arizona, and

Utah, 1871, 1872, Watson's Report; Twin Lakes, Colorado, at 10,000 feet

elevation, 1873, Wolf (313); Santa Fd, N. Mex., 1874, Rothrock (28), at

7,044 feet elevation ; Cave Spring, Arizona, July, 1874, Rothrock (193);

Eastern Arizona, 1873, Loew (310).

Mimulus luteus, Linn., var. alpinus, Gray (Watson, I. c. p. 224).

—

Twin Lakes, Colorado, 1873, Wolf (313 Ms).

Mimulus Jamesii, Torr. (Gray's Man. p. 328).—Denver, Colorado,

June, 1873, Wolf (312).

Mimulus floeibundus, Dougl. (Watson, I. c. p. 224).—San Luis Valley,

Colorado, September, 1873, Wolf (311).

Mimulus pilosus, Watson (Bot. King, p. 224).—Nevada, Watson's

Report.

IIlrpkstis CHAMiEDRYOiiJEs, II. B. K. (DC. Prod. 10, p 393).—Low,

decumbent, branching; leaves short-petioled, ovate, cuneate <>r rarely
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rounded at the base, dentate, commonly G to 9 lines long; pedicels solitary,

about equalling the leaves in length or a little longer, bractless ; calyx in

fruit 3 to 5 lines long, the posterior segment ovate, the anterior ovate or

oblong, the corolla a little longer than the calyx, the upper lip emargi-

nate.—In wet sand, Camp Lowell, Arizona, September, 1873, Rothrock

(709).

Conobea intermedia, Gray (Bound. Surv. p. 117).—Annual, erect,

spreading, 2 to 6 inches high, viscid-pubescent; leaves subpinnately-parted;

flowers very short-peduncled, purple, twice as large as those of C. multifield;

cells of the anthers subcontiguous; capsule 3 to 4 lines long, ovate-lanceo-

late, pointed, one-half longer than the somewhat unequal calyx.—Sanoita

Valley, Arizona, at 5,000 feet elevation, July, 1874, Rothrock (649).

Geatiola Virginiana, Linn. (Gray's Man. p. 330).—San Luis Valley,

Colorado, September, 1873, Wolf (323).

Limosella aquatica, Linn. (Gray's Man. p. 331).—The typical form.

Leaves with a spatulate-oblong blade.—Twin Lakes and San Luis Valley,

Colorado, 1873, Wolf (972, 973, 986).

Synthyris plantagtnea, Benth. (DC. Prod. 10, p. 455).—Woolly-

pubescent, becoming smooth; radical leaves oblong, crenate, thick, coria-

ceous, 3 to 6 inches long, 2 to 3J broad, abruptly narrowed at base and

somewhat decurrent on the petiole; petioles 2 to 3 inches long, somewhat

pilose on the veins and ribs; scape 6 to 12 inches high, furnished with

numerous oblong, or orbicular, nearly sessile bracts; flowers in a dense spike,

6 inches long in fruit; fruit scarcely exceeding the round-ovate, persistent

bracts.—Western New Mexico, at 6,500 feet elevation, 1873, Loew (317);

Clear Creek and South Park, Colorado, at 8-10,000 feet elevation, June,

1873, Wolf (316).

Synthyris alpina, Gray (Sillim. Journ. 2d ser. 34, p. 251) —Somewhat

woolly, becoming smooth; radical leaves elliptic or oval, sometimes obcor-

date, closely crenate, 1 to 2 inches long, on slender petioles; scape 2 to 6

inches high, leafy-bracted ; spike short, dense, 9 to 12 lines long; sepals

lanceolate, villous on the outside toward the edge with long hairs as well

as the bracts; corolla 2-parted; lobes narrow, purplish-blue; stigma capitate;

stamens exserted.—South Park, Colorado, 1873, Wolf.
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Veronica Americana, Schweinitz.—South Park, Colorado, 1873,

Wolf (33G); Santa Fe, N. Mex , at 7,044 feet elevation, June, 1874,

Rothrock (30).

Veronica alpina, Linn.—Mosquito Pass, Colorado, July, 1873,

Wolf (332).

Veronica serpyllifolia, Linn.—Colorado, 1873, Wolf (331, 333).

Veronica peregrina, Linn.—Twin Lakes, Colorado, July, 1873,

Wolf (330).

Veronica peregrina, Linn., var. diffusa, Rothrock—Widely and

diffusely branched; bracts entirely like the leaves—On alkaline flats, San

Luis Valley, Colorado, 1873, Wolf (335).

Gerardia Wrightii, Gray (Bot. Bound. Survey, p. 118).—Stems

simple, from a perennial root, virgate, very scabrous, as well as the linear-

filiform, sharply mucronate leaves; peduncles as long as the flowers; calyx

truncate, with ft short teeth; corolla yellow, broadly campanulate from a

very short tube, pubescent on the outside, very smooth within; filaments

short, only villose at the apex ; anthers similar, naked, very obtuse, sagittate

at base; cells subulate-awned; stigma clavate—Sanoita Valley, Arizona, at

5,500 feet elevation, August, 1874, Rothrock (643). The specimen agrees

in every respect with the original description, except that the stem is not

simple, but branched. It is probably like our Eastern G. purpurea, which

has stems of both kinds. The flowers in the dried state have a yellowish

and not a purple tinge.

Castilleia affinis, Hook. & Arn. (Watson, Bot. King, p. 228).—Zufii,

N. Mex., at 6,500 feet elevation, July, 1874, Rothrock (161); Camp Bowie,

Arizona, at 5,300 feet elevation, August, 1874, Rothrock (475).

Castilleia minor, Gray (C. affirm, var. minor, Gray, Watson, I. c. p.

228).—Nevada and Utah, 1871, 1872, Watson's Report,

Castilleia linarlefolia, Benth. (Watson, /. c. p. 228)—Twin Lakes,

Colorado, at 9-10,000 feet elevation, July, 1873, Wolf (288).

Castilleia parviflora, Bong. (Watson, /. c. p. 229).—Nevada, 1871,

1872, Watson's Report; Arizona, 1873, Loew (286).

Castilleia Integra, Gray (Watson, I. c. p. 456).—San Francisco

Mountains, Arizona, 1871, 1872, Watson's Report; Western New Mexico, at
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6,500 feet elevation, July, 1874, Rothrock (128); Colorado, 1873, Wolf

(289, 290).

Castilleia pallida, Kimth (Watson, I, c. p. 229).—Utah, 1871, 1872,

Watson's Report; South Park, Colorado, 1873, Wolf (285); Gray's Peak

(287); Sanoita Valley, Arizona, at 6,500 feet elevation, August, 1874,

Rothrock (626).

Orthocarpus luteus, Nutt. (Watson, I. c. p. 231).—Twin Lakes, Colo-

rado, August, 1873, Wolf (319).

Orthocarpus Tolmiei, Hook. & Am. (Watson, I. c. p. 230).—Utah,

1871, 1872, Watson's Report.

Cordylanthus Wrighth, Cray (Watson, /. c. p. 459).—Mesa south

of Black River, Arizona, at 5,700 feet elevation, September, 1874,

Rothrock (795).

Cordylanthus laxiflorus, Gray (Watson, I. c. p. 232).—"Point of

Mountain", Arizona, September, 1874, Rothrock (721).

Pedicularis Gecenlanuica, Retz. (Watson, I. c. p. 233).—South Park,

Colorado, 1873, Wolf (281).

Pedicularis crenulata, Benth.—Pubescent; stems erect, simple, 6 to

12 inches high; leaves all linear-oblong, obtuse, doubly crenate, 9 to 15

lines long; spikes short, densely flowered; calyx cleft on the upper side,

minutely 2-3-toothed; galea hooded, subincurved, 2-toothed under the

apex.—South Park, Colorado, 3 873, Wolf (283, 851).

Pedicularis Sudetica, Willd.—Erect, simple, 8 to 12 inches high,

glabrous except the spike; lower leaves pinnately-parted, narrowly lanceo-

late in outline ; segments lanceolate, crenate, or subincised-serrate; upper

ones pinnatifid; spike short, densely hirsute-woolly; calyx 5-toothed, teeth

entire or the lateral denticulate; galea of the reddish-purple corolla arcuate,

scarcely hooded, shortly and broadly subrostrate, 2-toothed under the apex.

Var. with smoother spikes and no teeth on the tip of the galea.—South Park,

Colorado, 1873, Wolf (279); Mogollon Mesa, Arizona, 1873, Loew (280).

Pedicularis prccera, Gray.—Stem 1£ to 3 feet high, stout, leafy,

bearing above a dense- flowered, softly pubescent spike 9 to 18 inches long;

leaves glabrous, pinnatelv- parted; segments lanceolate, laciniate-pinnatifid,

lobes serrate or incised, radical ones 1 to 14 feet long; bracts elongated,
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linear from an ovate-lanceolate base, lower ones pectinate-pinnatifid,

exceeding the flowers; calyx about equally 5-cleft, lobes lanceolate, entire,

about half shorter than the tube ; corolla 1 inch or more long, striate,

dirty-green; galea hooded at the apex, not beaked, truncate, 2-toothed,

scarcely equalling the 3-lobed lip—Mosquito Pass, Colorado, 1873, Wolf

(284); Willow Spring, Arizona, July, 1874, Rothrock (212); Mount
Graham, August (45 a).

Pfdicularis racemosa, Dougl. (Watson, I. c. p. 234).—Twin Lakes,

Colorado, 1873, Wolf (320).

Pedicularis Parryi, Gray.—Very smooth, except the ciliated bracts

;

stem 6 to 12 inches high, more or less bracted ; leaves linear-lanceolate,

pectinate-pinnatifid, petioled, cauline ones small, segments linear, acute,

about 3 lines long, cartilaginous-serrate; bracts small, trifid; flowers

numerous, short-pedicelled, in a narrow spike 1 to 2 inches long, dirty-

yellow; calyx membranaceous, marked with 5 striae, at length subinflated;

teeth 5, short, lanceolate, very entire, lanuginose within
;
galea narrow,

apex incurved, gradually produced into a longish, emarginate beak, which

is sometimes decurved, much surpassing the lower lip; filaments very

smooth—South Park, Colorado, July, 1873, Wolf (282).

OROBANCHACE^.

Aphyllon fasciculatum, Gray.—Colorado. Attached by its rootlets

to those of Artemisia frigida, Willd.

Aphyllon multiflorum, Gray (A. erianthera, Engelm. Proc. Amer.

Acad, vii, p. 372).—Low, stem 1-3' high; lower flowers pedicellate; flowers

purplish, 8" long; calyx-lobes linear, acute, G" long; anthers very woolly.

—

Utah.

BIGNONIACEJE.

Martynia pkoboscidea, Glox.—San Francisco Mountains, Arizona.

Maktynia, probably violacea, Engelm.—Too poor to determine.

—

Rock Creek Canon, Arizona (313).

Chilopsis* saligna, Don (C. linearis, DC. Prod, ix, 227, and of Bot.

•Chilopsis, Dud.—" Calyx membranaceous, ovate in llic bud, irregularly bilabiate, often split
deeper on one side. Corolla funneltorm, ventricose above, with an ample bilabiatcly 5-lobed spreading
limb; tin- rounded lobea eroae and undulate. Stamens I and a Bterile filament; tells of the anther
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Mex. Bound, p. 110).—Small tree, six inches in diameter at the base, 20 feet

high, with many slender branches ; wood resembling willow ; leaves 3-6'

long, 2-4" wide, slightly falcate, entire, and the older ones somewhat

sticky. The white or purple flowers 18" long in a terminal raceme; cap-

sules linear, 6-8' long.—Camp Goodwin, Arizona (344), where, from its

appearance and habitat, it is known as Desert Willow.

ACANTHACE^E.

Calophanes* decumbens, Gray, Syn. Fl. 1, 325 (C. oblongifolia, Torr.

Bot. Mex. Bound, p. 123, not Don).—Procumbent or ascending; herba-

ceous, except at base; leaves and axillary clusters of flowers secund; stem

pubescent, upper surfaces of the leaves slightly so, under surfaces almost

smooth, margins and midribs (below) a little hispid ; corolla light blue 1,

funnel-shaped, tube 7-8" long, border 6" in diameter, lobes ovate, calyx-

lobes linear, setaceous, equal in length to the tube of the corolla, but shorter

than the lanceolate bracts; seeds four.—Sanoita Valley, Southern Arizona,

at 5,500 feet altitude (637)

RuELLiAf tuberosa, Linn., var. occidentalis, Gray (Syn. Fl. 1, p.

325).—A pubescent herb, 3° high, branched ; leaves oval, somewhat firm,

slightly hairy, tapering into a margined petiole; margins crenate or some-

what undulate; terminal panicle naked; flowers blue or purple, 1-2' long;

tube 6-8" long, suddenly expanded into a wide throat ; lobes roundish

;

stamens and style included ; calyx-lobes linear, setaceous pubescent ; cap-

sule somewhat hairy, lanceolate or club-shaped, 8-16-seeded.—Cienega,

Southern Arizona (560). Probably a good species.

naked and diverging. Capsule long and linear, terete, resembling that of Calalpa, 2-celled, with the at

length loose narrow partition contrary to the valves. Seeds ohlong, thin, with the wing at each end

dissected into a woolly or finely bristly tuft. Cotyledons 2-lobed."—Fl. Cal. 1, p. 587.

* Calophanes, Don.—Calyx deeply 5-cleft ; lobes setaceo-acuininate. Corolla-tubo straight, nar-

rowly cylindrical, somewhat dilated above ; limb somewhat spreading and slightly 2 labiate, the C> obovate

lobes somewhat unequal. Stamens 4, perfect, Blightly didynamous, inserted in pairs and connate below,

included; anthers fixed by the back, oblong, the cells nearly parallel, a little mucronate at base.

Style slender, curved above, hispid; ovules 2 in either cell. Capsule oblong-linear, contracted at the

base into a solid stipe, somewhat thickened above, 2-4-seeded. Seeds orbicular, flat, borne on acute

placental processes.—Herbs, with woody bases, erect or procumbent, the leaves entire, opposite or often

fascicled at the axils. The blue or pale flowers sub-sessile in the axils, few or many in a cluster, rarely

short cymose.—Benth. & Hook. I have kept this genus apart from Iiuellia solely in deference to

Bentham and Hooker.

tRuicLi.iA, Linn.—Like Calophanes, except that the cells of the capsule have each more than two

seeds, and the anthers are pointless below.
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Sipiionoglossa* longiflora, Gray (Syn. Fl. 1, p 328).—Low, uniformly

pubescent ; leaves opposite, on short petioles, rhombic-ovate to lanceolate,

thickish, 6-18" long; petiole 2-4" long; flowers yellowish-white; tube very

slender, 8-12" long; stamens included; filaments membranaceous, a little

longer than the anther; style very slender, much exceeding the flower,

evidently 2-lipped ; capsule dark brown, oval ; seeds with the margin dis

tinctly notched at the point of attachment.—Specimen was a mere frag-

ment. Cienega, Southern Arizona (573).

AnisacanthusI pumilus, Nees (Dtejera puberula, Torr. in Bot, Mex.

Bound, p. 121; and "Watson in 1874 Report, p. 13).—"The pubescent

branches distichous; leaves oblong-lanceolate or linear-lanceolate, puberu-

lent, short-petioled; the short leafy spikes axillary and terminal; the deeply

5-cleft calyx glandular-pubescent, the lobes linear-subulate ; tube of the

corolla narrow, many times longer than the calyx, inferior lip 3-parted, the

lobes lanceolate-linear. Corolla 18" long, purplish-red Capsule smooth, 6-7"

long, the upper half rhombic-ovate and seminiferous, the lower attenuated

to a narrow stipe and empty. Shrub 4-8° high."—Arizona. I have not

seen the specimen, and have quoted largely from Bot. Mex. Bound. I c.

DicliptekaJ resupinata, Juss.—Stem erect, simple or much branched

from a woody base ; leaves opposite, glabrous to slightly pubescent, lance-

olate to oblong, on a slender petiole, which is 3-6" long ; inflorescence in a

compound cymose umbel, with the common peduncle as long as or exceed

-

* Siphonoglossa, Erst.—Calyx 4-5-parted, the short segments narrow. Corolla-tubo elongated,

narrowly cylindrical, slightly or not at all dilated above; limb spreading, 2-lipped, the posterior lip

interior, entire or 2-cleft, the other widely spreading, 3-cleft. Stamens 2, affixed near the apex of the

tube; anthers 2-celled, with oue cell higher than the other; cells somewhat sharp pointed or spurred

;

staminodia none. Style filiform, the obtnse apex with 2 short lobes; 2 ovules in either cell. Capsule

oblong, contracted at the base into a solid stipe. Seeds 4, or by abortion fewer, suborbicular, compressed

lnarginate, tuberculate-nigose; placental processes obtuse.—Sub-shrubby [or herbaceous], low, spreading,

pubescent. Leaves ovate, entire. The subsessile flowers solitary in the axils. The linear bracts short.—

liK.NTii. & Hook.
t Anisacanthus, Nees.— Shrub, posterior lobes of the imbricated corolla interior in the bud. Oval

capsule elevated on a conspicuous stipe ; ovules two in each cell, attached to the placental processes by

the edge; seeds flat; stamens two ; anther cells two. equal ;
rudiments none.

t Dicliptera, Juss.—"Bracts a pair, valvately inclosing l-:i flower buds. Corolla tubular,

bilabiate ; the upper lip interior in tho bud, flat or concave, emargiuate or entire ; the lower spreading,

toothed or lobed. Stamens 2 : anthers with 2 cells, oue higher than the other, both pointless. Capsule

short, flattened contrary to the partition, 4-seeded, the base seedless and stalk-like, the stiong processes

that bear tho seeds curving upward and becoming hook-like at dehiscence. Seeds flat Mostly herbs;

with C-angled stems, broadishand petioled leases, and either scattered or clustered flowers :
maiuly trop-

ical, two or three species reaching the United States."— Kl Cal vol. 1, p. 589,
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ing the special peduncle ; bracts ovate-cordate, 2-5-flowered (some of

them aborting); flowers 8-10" long, light purple, lower lip 3-toothed, upper

lip ovate. Very variable in foliage and inflorescence.—Cienega, Southern

Arizona. Besides this form, I have another resembling it in all respects,

save that the inflorescence is more simple; two or three peduncles, 1-1
2'

long, rising from the axils at a node, and each terminated by a single pair of

the usual ovate-cordate bracts. This difference is constant in my specimen

(571), and might entitle it to a specific rank were it not for the variability

in just this respect in D. resupinata. Also from Cienega, Arizona.

Tetramerium* hispidum, Nees (T. nervosum, Nees, "vax.hispidumfoliis

ovato-oblongis obtusiusculis vel actitis (non acuminatis)", Torr. Bot. Mex. Bound,

p. 125).—Bracts conspicuously ciliate, oblong; flower yellowish-white (with

the anthers visible through a lobe of the lower lip as a brown spot), 5-7"

long.—In the Sanoita Valley, Arizona (686), near (probably) where the

specimens described in Bot. Mex. Bound. I. c. were obtained.

VERBENACE.E.

Lippia Wrightii, Gray (Torr. in Bot. Mex. Bound, p. 126). (Aloysia

scorodonoicles, H. B. K. Nov. Gen. et Sp. 2, p. 260, is a different plant.)—Shrub,

2-4 feet high, much branched; leaves oval, 3-8" long, thickish, deeply crenate,

rugose above and white tomentose-pubescent below, abruptly tapering to a

short petiole ; hairy spikes 1-1 \' long, paniculate ; flowers white, 1-2" long,

tubular, with a spreading, subregular border ; stamens subequal, short.

Calyx with long, spreading, white hairs. The mature fruit readily separates

into two nutlets.—Mount Turnbull (170 a, Loew), and elsewhere in Arizona.

Lippia nodiflora, Michx.—Herbaceous or somewhat woody ; stem

creeping, rooting at the joints
;
peduncles long, slender ; entire plant finely

pubescent ; leaves oblanceolate or cuneate, serrate toward the apex ; white

* Tetramemum, Nees.—Herbaceous bracts narrow, more or less connate in pairs, including single

Mowers with or without rudiments of others. Calyx short, 5-cleft ; lobes linear, delicate. Tube of co-

rolla slender, cylindrical ; limb 2-lipped, the hinder lip interior, obovate or oblong, erect, entire, con-

cave, the lower lip 3-parted, with the oblong lobes flat, spreading, the middle one outside. Stamens 2,

inserted in the throat and sub-equalling the corolla ; anthers 2-celled, the equal, pointless, parallel cells

separated by a broadish connective; staminodia 0. Disk rather thick. Style filiform, the stigmatose

Bubelavate apex with 2 very short lobes ; 2 ovules in either cell. Capsule ovate-oblong, tapering into a

solid stipe at base
;
placenta during dehiscence torn loose from the valves. Seeds 4, or fewer by abortion,

plauo-compressed, sub-orbicular.—Pubescent herbs, ofteu shrubby at base. Leaves entire. Flowers

rather small, pallid.—Bbnth. & Hook.
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flowers in a dense head on a peduncle much longer than the leaves ; calyx

flattened, "2-cleft, 2-keeled; fruit corky and not readily separating into

the 2 nutlets."—New Mexico, Loew.

Verbena hastata, L.—Utah.

Verbena bracteosa, Michaux.—Utah.

Verbena Aubletia, L.—Arizona; New Mexico, at Santa Fi (12);

also in Rocky Canon, Arizona.

LABIATE.

By Prof. T. C. Porter.

Mentha viridis, Linn.—Camp Bowie, Arizona, at 5,300 feet elevation,

August, 1874, Rothrock (491). Introduced?

Mentha Canadensis, Linn.—Utah, 1871, 1872, Watson's Report; Zuiii,

N. Mex, at 6,500 feet elevation, July, 1874, Rothrock (168); Sanoita

Valley, Arizona, at 4,350 feet elevation, September, 1 874, Rothrock (687).

—

Var. glabrata, Benth., Upper Arkansas, Colorado, 1873, Wolf (778).

Lycopus sinuatus, Ell.—Utah, 1871, 1872, Watson's Report. An
imperfect specimen of a Lycopus, collected in San Luis Valley, Colorado,

September, 1873, by Professor Wolf (782), appears to be L. lucidus, Turcz.,

var. Americanus, Gray (Proc. Am. Acad. 8, p. 286)

Monardella odoratissima, Benth. (Watson, Bot. King, p. 235).

—

Nevada and Utah, 1871, 1872, Watson's Report,

Hedeoma hyssopifolia, Gray (Proc. Am. Acad. 11, p. 96).—Nearly

glabrous ; stems from a perennial branching caudex, slender, scarcely a foot

high ; leaves crowded, nerved, the main ones linear-lanceolate, J to :| of

an inch long and a line wide, the parallel veins running toward the apex,

the upper gradually reduced until shorter than the calyx, the lowest much

shorter and broader, with strong and more diverging nerves beneath

;

whorls loosely 3- to 5-flowered ; calyx narrow-tubular, slightly hairy, the

setaceous teeth incurved, the lower ones exceeding the upper ; corolla 7 to

8 lines long and twice the length of the calyx ; upper lip 2-lobed—Mount

Graham, Arizona, at 9,000 feet elevation, August, 1874, Rothrock (418);

Arizona, 1873, Loew (780).

—

Plate XVII. Natural size. Fig. 1. Flower,

enlarged 5 diameters. Fig. 2. Longitudinal section through flower, 5
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diameters. Fig. 3. Calyx, 5 diameters. Fig. 4 Corolla opened longitudi-

nally, showing nutlets, style, and the two perfect and two rudimentary

stamens, 5 diameters.

Hedeoma dentata, Torr. (Bot. Bound. Survey, p. 130).—Annual;

much branched from the base ; branches erect, scarcely 1 foot high, slender,

pubescent ; leaves oblong-lanceolate, about 5 lines in length, acute, taper-

ing into a short petiole, with 3 to 4 acute teeth on each margin, the veins

underneath prominent and thicker at the extremity ; whorls usually 6-flow-

ered ; teeth of the slightly gibbous calyx unequal, from a broad, subulate

base, those of the lower nearly twice as long as those of the upper lip

;

corolla almost twice as long as the calyx, the upper lip emarginate, the lower

3-lobed, the middle lobe notched.—Camp Grant, Ariz., at 4,753 feet eleva-

tion, August, 1874, Rothrock (458), and in Sanoita Valley, at 6,300 feet

elevation (628).

Salvia lanoeolata, Willd.—Hoary pubescent ; stems 3 to 15 inches

high, herbaceous, ascending, branched ; leaves lanceolate or oblong -linear,

1 to 2 inches long, rather obtuse or acuminate, narrowed at the base into a

long, slender petiole, sparsely and obtusely serrulate in the middle ; bracts

subulate, a little longer than the short pedicels ; raceme simple, 2 to 4 inches

long ; whorls about 2-flowered, all remote ; calyx tubular, striate, puberu-

lent, enlarged in fruit, inflated at the base, teeth acute ; corolla blue, a little

longer than the calyx, 4 lines long; style short-bearded.—Arizona, 1873,

Loew (786); Mount Graham, at !',250 feet elevation (407), Camp Apache,

at 5,000 feet elevation (813), and Camp Crittenden, at 5,000 feet elevation

(678), 1874, Rothrock.

Audibkrtia incana, Benth. (Watson, Bot, King, p. 235).—Nevada,

1871, 1872, Watson's Report.

Monarda riSTUi.osA, Linn—Willow Spring, Arizona, at 7,195 feet ele-

vation, July, 1874, Rothrock (159 a, 242).

Monarda citriodora, Cervantes (M. aristata, Nutt,).—Canescent; a

foot high, with numerous spreading branches ; leaves linear or oblong-

lanceolate, narrowed at the base, sharply and remotely serrate ; floral ones

and outer bracts sessile, somewhat colored, tipped with a long, subulate

awn ; whorls many-flowered, compact, remote ; calyx striate, pubescent,
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bearded in the throat ; teeth nearly equal, long, subulate, pilose, penicillate

at the apex ; tube of the corolla scarcely longer than the calyx-teeth.—Fort

Wingate, N. Mex., 1873, Loew (781, 789); Arizona, at Camp Grant, eleva-

tion 4,753 feet, July (385) ; Sanoita Valley, August; Mount Graham, at

9,000 feet elevation, September, 1874, Rothrock (729).

Lophanthus urtklefolius, Benth. (Watson, Bot King, p. 236).

—

Utah, 1871, 1872, Watson's Report ; Mount Graham, at 9,000 feet eleva-

tion, September, 1874, Rothrock (746).

Nepeta Cataria, Linn.—Utah, 1871, 1872, Watson's Report. Intro-

duced.

Dracocephalum parviflorum, Nutt. (Gray's Man. p. 353).—Twin

Lakes, Colorado, 1873, Wolf (784).

Salazaria Mexicana, Torr. (Watson, I. c. p. 237).—Nevada, 1871,

1872, Watson's Report.

Scutellaria antirrhinoides, Benth. (S. resinosa of Watson, Bot.

King, p. 237, not Ton-.).—Nevada, 1871, 1872, Watson's Report

Scutellaria resinosa, Torr (DC. Prod. 12, p. 428).—Glandular-pubes-

cent ; stems low, erect, much branched ; leaves short-petioled, broadly

ovate, obtuse, very entire, rounded at base, floral ones similar ; flowers

axillary, opposite, secund ; corolla villous, more than four times longer

than the calyx.—Denver, Colo., June, 1873, Wolf (780). Leaves green

on both sides, prominently veined beneath, finely pubescent or glabrate,

the hairs tipped with minute resinous glands, the lowest shorter and

broader, more rounded at base, but never cordate, the upper 5 to 9 lines

long, varying from ovate to lance-ovate, more or less attenuate at base

;

corolla blue, densely villous, erect or ascending, the tube often curved

below.

Scutellaria galericulata, Linn. (Gray's Man. p. 357).—San Luis

Valley, Colorado, September, 1873, Wolf (779, 781); Willow Spring, Ari-

zona, at 7,195 feet elevation, July, 1874, Rothrock (245).

Brunella vulgaris, Linn.—Summit Spring, Arizona, at 8,000 feet ele-

vation, July, 1874, and Sanoita Valley, August, 1874, at 5,500 feet eleva-

tion, Rothrock (198, 650).

Stachys coccinea, Jacq. (DC. Prod. 12, p. 467).—Herbaceous, erect,
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softly pubescent, villous or hispid ; leaves pctioled, ovate-lanceolate, obtuse

or acute, crenate, cordate at base ; racemes elongated ; whorls 6-flowered,

all distant; corolla pubescent, nearly thrice longer than the calyx, the

tube much exserted.— Camp Grant, Arizona, at 4,753 feet elevation, and

Camp Bowie, at 5,300 feet elevation, August, 1874, Rothrock (386, 461,

483). Stems 1 to 2 feet high ; hairs clothing the leaves and stems soft and

short, or more rigid, especially on the angles of the stem, or almost wanting

;

leaves deeply or shortly crenate, larger ones sometimes 2 or even 3 inches

long ; whorls of flowers few, very distant or numerous in a short or long

raceme ; calyx sessile or pedicellate, with a tube 2 to 3 lines long, and short

or long teeth, which are either subspinescent, erect, or somewhat spreading,

or long subulate-acuminate ; corolla varying from barely 9 lines to more

than an inch in length.

Stachys albens, Gray (Proc. Am. Acad. 7, p. 387).—Tall, 3 to 5 feet

high and rather strict, soft-tomentose throughout, with white or whitish

wool, leafy ; leaves oblong or ovate and mostly cordate, obtuse, crenate,

2 to 3 inches long, the lower short-petioled, the upper nearly sessile ; flowers

several or numerous in the capitate clusters, which mostly exceed the floral

leaves, and form an interrupted, at length elongated, virgate spike from 3 to

9 inches long ; calyx turbinate-campanulate, its teeth triangular and awn-

pointed ; corolla white, with purple dots on the lower lip, glabrous, except

the villous beard on the back of the upper lip.—Arizona, 1871, 1872, Wat-

son's Report.

Stachys Rothrockii, Gray (Proc, Am. Acad. 12, p. 82).—A span

high, branching from the base, covered with a coat of villous wool ; root

apparently perennial ; leaves all sessile, lanceolate, more or less obtuse,

sub-entire, about 1 inch long, the upper floral ones not surpassing the flowers;

whorls usually 3-flowered, in a crowded spike ; calyx sessile, subcampanu-

late, teeth subovate, awnless ; corolla 4 to 5 lines long, tube scarcely longer

than the calyx ; upper lip villous on the outside.—Zuni Village, N. Mex., at

6,500 feet elevation, July, 1874, Rothrock (177).

Stachys palustris, Linn. (Gray's Man. p. 358).—Trout Creek and

San Luis Valley, Colorado, 1873, Wolf (783, 785) ; Willow Spring, Arizona,

at 7,195 feet elevation, July, 1874, Rothrock (240).
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Lamium amplexicaule, Linn.—Mosquito Pass, Colorado, Jul}-, 1873,

Wolf (777). Introduced.

Trichostema Arizonicum, Gray (Proc. Am. Acad. 8, p. 371).—Puber-

ulent
; much branched, from a perennial, woody caudex ; branches mostly

simple, £ to 1£ feet high; leaves oval and ovate, short-petioled, floral leaves

small; bracts minute; peduncles racemose, about 1 inch long, slender,

twice or thrice shorter than the 3- to 5-flowered cyme ; calyx campanulate,

slightly unequal, but equally 5-cleft ; lobes ovate-lanceolate, equalling the

tube of the corolla
; lobes of the corolla spatulate-oblong, declined ; fila-

ments not quite an inch long.—Sanoita Valley, Southern Arizona, at 6,500

feet elevation, August, 1874, Eothrock (621).

Tetraclea* Coulteri, Gray (Sillim. Journ. 2d s. 16, p. 98).—Her-
baceous, from a suffruticose base, puberulent, branches erect ; leaves oppo-

site, petioled, ovate, subdentate, floral ones similar but smaller ; whorls

loose, axillary; cymes peduncled, usually 3-flowered; flowers short-pedi-

celled, white, becoming yellowish after anthesis.—Cienega, Ariz., August,

1874, Rothrock (558).

Teucrium Canadense, Linn.—Arizona, 1873, Loew.

PLANTAGINE^E.

r Plantago Patagonica, Jacq., var. gnapiialioides, Gray.—Denver.

Plantago major, L.—Cienega, Southern Arizona (555).

NYCTAGINE^E.

Mirabilis multiflora, Gray.—Common throughout Arizona, New
Mexico, and open grounds of Southern and Central Colorado.

Mirabilis longiflora, L.—Cottonwood, Arizona, at 4,500 feet (35 (J).

Oxybaphus nyctagineus, Sweet, var. latifolius, Gray.—Differing from
the type in having the involucre and younger branches hairy, the leaves

» Tkthaclea, Gray (Benth. & Hook. Gen. 2, p. 1220).-Calyx broadly campanulate, 10-nerved,
deeply 5-cleft

;
lobes nearly equal. Tube of the corolla exserted, slender, cylindrical ; limb spreading,

5-cleft, lobes oboval-oblong, nearly equal. Stamens 4, didynamons, witb tbo anterior pair longer,
incurved-ascendmg, much exserted

; anthers 2-celled, cells distinct, parallel. Disk equal, short. Ovary
shortly 4-lobed at the apex; style 2-cleft at the apex ; lobes subulate, nearly equal. Nutlets obovoid
hard, reticulate-rugose, attached by a broad, keeled areola, extended beyond lb,. ,,,1,1,11,. bavin- no
gynophore when detached. Seeds affixed laterally.

1") BOT
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broader, subcordate at base, and quite membranaceous—Mount, Graham,

Arizona, at 9,250 feet altitude (423).

"Oxybaphus nyctagineus, Sweet, var. oblongifolius, Gray.—With

small flowers and leaves. Nevada."—Watson.

Oxybaphus hirsutus, Sweet, var.—Leaves lanceolate-linear; stem

glabrous or nearly so.—Willow Spring, Arizona, at 7,195 feet (206).

Oxybaphus angustifolius, Sweet.—Colorado (810, 811, 814), and

Nevada and Arizona.

( )xybaphus coccineus, Toit.—Erect, glabrous ; leaves 2-4' long, 1-3"

wide ; inflorescence in a loose, terminal panicle
;
perianth 3-flowered, tinged

with purple, pubescent ; calyx 6-8" long, pubescent externally ; stamens

5, exserted ; fruit with 5 corky wings, somewhat roughened.

Allionia incarnata, L.—(324), Ash Creek, Arizona. 156 a, collected

by Loew in Arizona, and having the marginal teeth on the fruit quite gland-

like, and comparing well with Palmer's specimen in 1875 from St. George,

Utah, which I find Mr. Watson marks with a doubt. Besides this, I have 107

from Covero, New Mexico, in which the leaves are quite oval, obtuse, and

veiny beneath, and the marginal wings of the fruit developed into strong,

uncinate, glandular teeth, much larger than the central ones, which they

conceal. This may be a distinct species. My specimens are quite variable,

some having 4, 5, and even 6 stamens, either included or exserted. The

Expedition has it also from Nevada.

Abronia fragrans, Nutt.—Colorado (808, 812, 813), and New Mexico

(127), where, in the evening, it was the most fragrant of flowers.

Abronia turbinata, Toit.—Gila Valley, Arizona (340, 765)

Abronia villosa, Watson (American Naturalist, vii, p. 302).—"Covered

throughout with a more or less dense villous subglandular spreading

pubescence ; stems weak and slender ; leaves small, \-l inch long, oblong

or ovate, obtuse or acutish, attenuate into the slender petiole; heads 5-i0-

flowered ; involucral scales narrowly lanceolate, long-acuminate, 3-4 lines

long ; flowers pink, the lobes obcordate, with a deep sinus ; fruit with a

firm body, strongly reticulate-pitted, the 3-5 broad wings, consisting of a

simple lamina, usually truncate above. Nearest to A. umbellata."—(Watson

in Wheeler's Preliminary Report, 1874, p. 15.) I have not seen the speci-
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men, and have therefore been obliged to quote the description entire.

—

Plate XXIII. Fig. 1. Branch, natural size. Fig. 2. Flower, laid open,

enlarged about 5 diameters. Fig. 3. Cross-section of fruit.

Abronia cycloptera, Gray.—Southern Colorado (809, 815) and deserts

of New Mexico.

Boeriiaavia* Wrightii, Gray (Amer. Jour. Sci. 2, 15, 322).—Arizona.

Erect, branching, viscidly glandular-pubescent, especially above; leaves

petioled (or sessile above), lanceolate ; inflorescence in a loose, branching

panicle
;
bracts purplish, 3 to each flower, fimbriate ciliate on the margin

;

calyx border spreading, salver-shaped ; stamens 2 ; fruit obovate, 4-angled

or ribbed, somewhat wrinkled, roughened between the angles, 1-2" long.

—

Cienega, Arizona, at an altitude of 3,500 feet (570). (157 a, Loew,
Arizona )

Boeriiaavia erecta, L.—Erect, "branching from the base, swollen at

the nodes," glabrous or nearly so ; leaves petioled lanceolate to oval, dark

glandular-dotted and slightly pubescent
;
panicle disposed in 3-5-flowered

clusters
;
stamens 2. The narrowly obconical fruit evidently truncate, dis-

tinctly 5-angled, "flowers small, purple ".—Cienega, Arizona (588), along
with the preceding.

Boeriiaavia Grahami, Gray.—Erect (not climbing, but spreading over
lower herbs), woody at base, herbaceous above and glabrous and glaucous

;

leaves l-l£' long, nearly as wide, margin somewhat undulate, cordate at base;

petioles 4-6" long; common peduncles axillary, much exceeding the leaves;

special peduncles about six, 2-4" long, umbellate; scales of involucre 1-2"

long, greenish, pruinose, perigonium black below, greenish and somewhat
short pubescent above; pistils and stamens exserted; stigma capitate; fruit

terete, glandular at the apex. Dr. Torrey, in Bot. Mex. Bound, p. 172,

thinks this may safely be assigned to B. scandens, L. So far as Choisy's

description of it goes, DC. Prod. vol. 13, pars 2, p. 454, 1 can see no reason
why it should not, and have simply described it under this name, because
it lias been so identified by my friend Dr. Gray.—Head of the " Cienega",
Southern Arizona (590).

Boeriiaavia spicata, Choisy.—Erect, annual, somewhat pubescent;

* Boerhaavia, L.—See Appendix to vol. v, King's Report, p. 475.
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lower leaves ovate, often slightly cordate at base, upper ones lanceolate

undulate on margin; inflorescence paniculate; racemes few-flowered, termi-

nating the branches ; stamens 3, exsorted ; fruit 5-angled or winged, club-

shaped ; flowering racemes short, but much elongated when in fruit (378

a, Arizona, Loew).

PHYTOLACCE.E.

Rivina* LiEvis, Linn.—Herbaceous above, sub-shrubby below, branch-

ing from the base; stem striate and with the leaves puberulent; leaves

broadly ovate or ovate -cordate, on slender petioles half their length; flowers

purplish; calyx-lobes ovate, as long as the four stamens; anthers oblong;

filaments thickish ; style 1—2" long, somewhat curved ; stigma capitate,

oblique, distinctly papillose.—In clefts of rocks, Southern Arizona (582).

POLYGONACE^.

By Prof. T. C. Porter.

Eriogonum alatum, Torr. (Sitgreaves's Rep. p. 168, t. 8).—Perennial;

root stout and blackish ; stem erect, 1 to 3 feet high, arising from a short,

thick caudex, clothed with the remains of leaves, subflexuous, leafy

;

branches alternate, erect, paniculate ; radical leaves spatulate or oblanceo-

late, 2 to 4 inches long, 3 to 5 lines wide, hirsute
;
peduncles terminal, in

threes ; flowers yellowish ; involucre solitary, campanulate, 5-cleft
;
peri-

gonia glabrous, segments equal ; achenia 4 lines long, winged nearly to the

base; wings broad, thin; seeds ovate, triangular.—Colorado, 1873, Wolf

(806); Willow Spring, Arizona, at 7,195 feet elevation, 1874, Rothrock

(204).

Eriogonum Jamesii, Benth—Stems 5 to 12 inches high, csespitose,

from a branched, few-leaved, woody caudex ; radical leaves spatulate-ovate

or narrowly lanceolate, cauline in verticils of 3 to 5, spatulate or oblong,

* Rivina, Plum.—Flowers hermaphrodite, 3-braeted ; calyx 4-parted, the equal lobes snb-

corolline. Corolla none. Stamens 4-8, sub-hypogynous, the 4 exterior alternate with the laeinise of

the calyx. Filaments filiform-subulate. Anthers ovate-cordate to narrowly oblong. One-celled ovary

simple, with a single amphitropous ovule fixed by the base. The longish style sublateral ; capitate

stigma papillose ; sub-globose berry at length dry. Seed vertical, sub-globose or ovoid, the testa crusta-

ceous; albumen central, mealy, surrounded by the riug-like embryo; radicle descending; cotyledons

membranaceous, exterior one larger and embracing the inner ; sub-shrubby [or, as in my species, rather

herbaceous, except at tho slightly woody base]. Moquin, in DC. Prod. vol. 13, pars 2, p. 10.
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subsessile, white-tomentose beneath ; cyme dichotomous, leafy ; involucres

in the forks or sessile on the branches, many-flowered, loosely silky-villous

externally ; segments obovate or spatulate
;
perigonia somewhat petal-like,

white or whitish, the 3 interior segments often becoming longer.—Upper

Arkansas River, Colorado, 1873, Wolf (25); Camp Bowie, Arizona, August,

1874, Rothrock (473).

Eriogonum flavum, Nutt.—Perennial, canescent with a silky-woolly

or hoary pubescence ; stems scapiform, 3 to 6 inches high, from a thick,

many-parted caudex ; leaves spatulate or oblong-spatulate, becoming more

or less glabrate above, radical ones crowded on the caudex, those of the

involucre about equalling the 2 to 8 rays and of the same number
;
peri-

gonia golden-yellow, 3 lines long, silky-villous on the outside, funnel-form

at base, somewhat produced into a stipe ; ovary hirsute at the apex.—South

Park, Colorado, 1873, Wolf (26).—Var. elatius, Watson, Twin Lakes,

Colorado, August, 1873, Wolf (28); Arizona, 1873, Loew (153 a).

Eriogonum clespitosum, Nutt. (Watson, Bot, King, p. 298).—Utah,

and Halleck Station, Nevada, 1871, 1872, Watson's Report.

Eriogonum stellatum, Benth. (E. polyanthum, Benth. ; Watson, /. c.

p. 478).—Utah, 1871, 1872, Watson's Report.

Eriogonum heracleoides, Nutt. (Watson, /. c. p. 299).—Utah, 1871,

1872, Watson's Report.

Eriogonum umbellatum, Torr. (Watson, I. c. p. 300).—Utah and Ne-

vada, 1871, 1872, Watson's Report; South Park, Colorado, 1873, Wolf (24).

Eriogonum ovalifolium, Nutt. (Watson, I c. p. 301).—Northern Ne-

vada, 1871, 1872, Watson's Report.

Eriogonum pauciflorum, Pursh.—Low, csespitose ; branches of the

caudex very short and crowded; leaves linear or subspatulate, revolute-

niargined, attenuated into a petiole, at length nearly smooth ; scape 4 to 6

inches high, bearing a single head ; involucres 5 to 10, turbinate-canipauu-

late, 5-toothed; calyx white, glabrous, lobes oval; filaments pubescent

below.—Torr. & Gray, Rev. Eriog. Proc. Am. Acad. 8, p. 166.—Sulphur

Springs, South Park, Colorado, August, 1873, Rothrock (27).

Eriogonum elatum, Dougl. (Watson, /. c. p. 302).—Nevada, 1871,

1872, Watson's Report (260).
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Ekicgonum fasciculatum, Benth., var. polifolium, Gray (Watson, I.

c. p. 302).—Nevada, 1871, 1872, Watson's Report.

Eriogonum corymbosum, Benth. (Watson, I. c. p. 303).—Arizona, 1871,

1872, Watson's Report.

Eriogonum microthecum, Nutt. (Watson, I. c. p. 303).—Utah, 1871,

1872, Watson's Report; also var. effusum, T. & G., Arizona, and a form

between var. confertiflorum, T. & G., and var Fendlerianum, Benth., but

with larger flowers than usual. Var. effusum, T. & G., Upper Arkansas,

Colorado, September, 1873, Wolf (22).

Eriogonum brevicaule, Nutt. (Watson, I. c. p. 304).—Utah, 1871,

1872, Watson's Report.

Eriogonum racemosum, Nutt. (Watson, I c. p. 304).—Nevada and

Utah, 1871, 1872, Watson's Report.

Eriogonum Wrightii, Torr. (Watson, I c. p. 305).—Sanoita Valley,

Arizona, at 5,850 feet elevation, August, 1874, Rothrock (593), and Camp
Grant, September (726).

Eriogonum gracile, Benth., var. effusum, T. & G. (Watson, I. c. p.

305).—Nevada, 1871, 1872, Watson's Report.

Eriogonum Hermanni, Dur. & Hilg. (Watson, I. c. p. 306).—Nevada,

1871, 1872, Watson's Report.

Eriogonum deflexum, Torr. (Watson, /. c. p. 306).—Arizona, 1871,

1872, Watson's Report.

Eriogonum cernuum, Nutt. (Watson, /. c. p. 308).—Twin Lakes, Colo-

rado, July, 1873, Wolf (23). Var. tenue, T. & G., Nevada, 1871, 1872,

Watson's Report.

Eriogonum trichopodum, Torr. (Watson, I. c. p. 309).—Ash Creek,

Arizona, at 3,080 feet elevation, July, 1874, Rothrock (332).

Eriogonum inflatum, Torr. (Watson, I. c. p. 309).—Nevada and Ari-

zona, 1871, 1872, Watson's Report.

Eriogonum Abertianum, Torr. (in Emory's Reconn. p. 151; Torr. &

Gray, Proc. Am. Acad. 8, p. 189).—Villous or loosely and softly pubescent,

paniculately branched, 1 to 1£ feet high; branches erect, often leafy almost

to the apex ; lower leaves ovate or subcordate, petioled, often undulate,

those of the branches lanceolate or linear, subsessile; involucres more or
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less peduncled, many-flowered, deeply 5- to 8-cleft, lobes foliaceous; calyx

petaloid, glabrous, rose-colored, outer segments rounded, deeply cordate,

becoming nearly 2 lines long, the inner linear-oblong, retuse.—Cottonwood,

Arisona, at 4,750 feet elevation, July, 1874, Rothrock (355).

Eriogonum pharnaceoides, Torr. (in Sitgreaves's Rep. p. 167, t. 11

;

Torr. & Gray, I. c. p. 189).—Pubescent, very slender, effusely panicled, 1

foot high; internodes elongated; cauline leaves narrow-linear, sometimes

revolute on the margins, hoary-tomentose beneath, becoming glabrous

above, about 1 inch long; pedicels capillary, smooth, 1 to 2 inches long;

involucres 5- to 8-cleft, 8- to 12-flowered, bracteoles filiform, villous; calyx

petaloid, glabrous, white or rose-colored, outer segments broadly ovate,

concave, in fruit bi-gibbous at base, the inner longer, oblong-linear, retuse

;

anthers dark.—Arizona, 1873, Loew (154 a). Var.—Taller, 12 to 18 inches

high, softly villous-pubescent throughout; branches much stouter and erect;

lower leaves ovate-lanceolate; heads and flowers larger.—Sanoita Valley,

at 5,850 feet elevation, September, 1874, Rothrock (664).

Chorizanthe rigida, Torr. (Watson, /. c. p. 312).—Nevada or Arizona,

1871, 1872, Watson's Report.

Oxyria digyna, Campd. (Gray's Man. p. 419).—South Park, Colorado,

July, 1873, Wolf (42).

Rumex occidentalis, Watson, Proc. Am. Acad. 12, p. 253 (B. longi-

foliits, DC, Watson, I. c. 314).—Twin Lakes and San Luis Valley, Colorado,

1873, Wolf (29, 33).

Rumex salicifolius, Weinm. (Gray's Man. p. 420).—San Luis Valley,

Colorado, 1873, Wolf (31). Var. with lance-ovate leaves and inner valves

of the calyx larger and broad-cordate, Cienega, Arizona, August, 1874,

Rothrock (564).

Polygonum aviculare, Linn.—Utah, 1871, 1872, Watson's Report;

Twin Lakes, Colorado, 1873, Wolf (34, 35).

Polygonum erectum, Linn.—Utah, 1871, 1872, Watson's Report; San

Luis Valley, Colorado, 1873, Wolf (41).

Polygonum tenue, Michx., var. latifolium, Engelm.—Mount Graham,

Arizona, at 9,000 feet elevation, 1874, Rothrock (758); Upper Arkansas,

Colorado, 1873, Wolf (39).
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Polygonum imbricatum, Nutt. (Watson, in Am. Naturalist, 7, p. 6G5).

—

Low, 1 to 8 inches high, slender, often diffusely branched, smooth; spikes

short, dense; bracts loosely imbricated, linear or oblong, 2 to 4 lines long,

with sometimes a narrow scarious margin, acute; sepals colored; stamens

3 or 5; styles one-third as long as the ovary; achenium glabrous.—South

Park, Colorado, July, 1873, Wolf (36).

Polygonum amphibium, Linn.—Utah, 1871, 1872, Watson's Report;

Colorado, 1873, Wolf (38).

Polygonum amphibium, L., var. Muhlenbergii, Meisn. in DC. Prod.

14, p. 11G —Camp Crittenden, Arizona, at 5,000 feet elevation, Septem-

ber, 1874, Rothrock (670). As in some of our Eastern specimens, the

peduncles are glandular-scabrous.

Polygonum Persicaria, Linn.—Utah, 1871, 1872, Watson's Report.

Introduced.

Polygonum nodosum, Pers. (Meisner in DC. Prod. 14, p. 118)—Stem

with the nodes much enlarged, 2 to 6 feet high ; ochreaj loose, becoming

glabrate, minutely ciliolate; leaves oblong or lanceolate, glandular-punctate

beneath, the lowest short-oval or ovate, the highest linear, the middle ones

6 to 8 inches long and 1 to 2 wide, tapering into a long acumination ;
spikes

racemose, linear, attenuated upward, loose, nodding, on glabrous peduncles;

bractlets ovate, acute, naked, longer than the pedicels; calyx flesh-colored

or white, without glandular dots, slightly nerved, including the 6 stamens

and 2-parted style; achenium lenticular, rarely triangular.—San Luis

Valley, Colorado, September, 1873, Wolf (40); Zuni Village, New

Mexico, at 6,500 feet elevation, July, 1874, Rothrock (160); Camp

Lowell, Southern Arizona, August, 1874, Rothrock (702).

Polygonum Hydropiper, Linn.—Sanoita Valley, Arizona, at 4,500 feet

elevation, September, 1874, Rothrock (688). Introduced!

Polygonum viviparum, Linn.—South Park, Colorado, July, 1873,

Wolf (43).

Polygonum Bistorta, Linn.—South Park, Colorado, July, 1873, Wolf

(44). Var. oblongifolium, Meisner, Willow Spring, Arizona, at 7,202 feet

elevation, July, 1874, Rothrock (228).



CATALOGUE. 233

AMARANTACE^E.

Gossypianthus* rigidiflorus, Hook.—Stem prostrate, diffusely

branched ; cauline leaves secund, 2-4" long, 1-2" wide, acute, tapering

to a rather broad base ; flowers in axillary clusters ; sepals membranous

;

filaments a little longer than the oblong anthers; stigma 2-lobed.—Camp

Bowie, Arizona, on limestone soil (507). Whole head of flowers densely

covered with long cottony hairs, which, under a low-powered objective, are

found to be transparent, jointed, and slightly swollen at the proximal side

of the joint on account of the granular matter which accumulates there.

Alteenanthera lanuginosa, Torr.—Arizona (557). Apparently an

excessively variable plant, so far as my imperfect specimens enable me to

decide.

Nitrophila occidentalis, Watson (Banalia, Moq.).—Nevada.

Gomphrena nitida.—Erect, 6-14' high, branching from the axils;

branches sometimes nearly as long as the main stem ; stem and branches

somewhat silky-hairy; leaves oblong-spatulate, 1-3' long, 4-8" wide,

obtuse, mucronulate, cinereous, somewhat silky (younger ones densely so,

and under an inch objective the hairs are seen to be beautifully jointed)
;

heads sessile or nearly so, pearly-white (no trace of red), subtended by

two (or more) large leaves; bracts membranous, usually somewhat lacerate-

toothed or crested on the back, broadly lanceolate, tapering into a very

acute point ; sepals very acute, membranous, abundantly hairy below and

outside, somewhat shorter than the bracts ; stamineal tube united to the top,

middle lobe of the filament nearly obsolete, anthers oblong; style three-

fourths as long as the tube.—Chiricahua Mountains, in Southern Arizona,

on rocky knolls (520). The hair on the back of the sepals is (under a

moderate power) seen to be quite long comparatively, and with the peculiar

"Gossypianthus, Hook.—Flowers hermaphrodite [2-3-bracted]. Calyx of 5 erect, subequal,

very villose sepals. Stamens 5, free. Filaments subulate. Anthers unilocular, ovate. Single-celled

ovary with one ovule. Style very short, roundish. Stigma emarginate, 2-3-lobed. Single-seeded utrielo

ovate, valveless, included iu the calyx. Seed vertical, ovate-lenticular, suh-reniform ; testa crustaccous.

Embryo coiled around the central, farinaceous albumen ; radicle ascending.—North American perennial

herbs, with procumbent, flexuose, woolly stems. Radical leaves petioled or sub-sessile, obovate or elon-

gated-spathulate, rigid, sub-coriaceous ; cauline opposite, sessile, much smaller, ovate, entire, more or less

silky-woolly. Flowers axillary, densely aggregated, covered with copious flexuose wool, the deciduous,

delicate bracts keeled and concave.—Woquin, DC. Prod. 13, pars 2, p. 337.
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twist of the cotton fibre, though, of course, too scant and short to be utilized.

I am indebted to Mr. Watson for the following statement :

"It is the same as i 751 Wright, 946 and 1013 Thurber, 191 Wislize-

nus ; also collected by Coulter and Berlandier. It is G. globosa, var.

albiflora, Moq. in Bot. Mex. Bound. It is (without critical comparison),

however, very much nearer G. decumbens, but has a cuter bracts."

I am led to regard it as distinct from globosa, var. albiflora (which is

" G. eriopoda, Gillies in Herb. Hook "), and certainly it is not G. decumbens, as

in the latter only the interior sepals are silky, and the outer ones are

obtuse, whereas in my specimens all are silky and acute.

Frcelichia* Floridana, Moq.—Cinereous-tomentose or woolly, erect,

1-3° high. Stem leafy below, nearly naked above ; radical leaves lanceo-

late, obtuse, on rather long petioles ; inflorescence in racemose spikes 6-12"

long, and covered with a fulvous wool ; bracts dark, shorter than the calyx,

which is woolly when young and hardens with age, becoming flattened,

cristate and tuberculate at the base.—Camp Bowie, Arizona (488).

Amarantus fimbriata, Benth. (Sarratia Berlandieri, var. fimbriata,

Torr. in Bot Mex. Bound, p 179. Amblogyne fimbriata, Gray, Proc. Amer.

Acad, v, p. 168).—"Stem and branches virgate ; leaves linear-lanceolate,

the globose glomerules sessile in the axils of the leaves, and in nearly leaf-

less spikes above, approximate or crowded, the pointless bracts shorter than

the calyx; sepals of the male flowers obtuse, of the female connate, sub-

equal, narrowed at the base, flabelliform-cuneate, at the apex dentate-

fimbriate, widely spreading in fruit. Utricle circumcissile."—Nevada and

Arizona.

Amakanttjs Torreyi, Benth. (Sarratia Berlandieri, cum var. emarginata,

Torr. I. c Amblogyne Torreyi, Gray, Proc. Amer. Acad, v, p 169).—" Dioe-

cious, leaves ovate-oblong or oblong-lanceolate; glomerules paniculate-

spiked and axillary ; bracts and sepals of the male flowers cuspidate-

acuminate. Sepals of the female flowers united below, equal, obovate-

* Frcelichia, Mrunch.— " Flowers perfect, 3-bracted. Calyx tubular, 5-cleft, indurated and spiny-

crested in fruit. Stamens 5, united into a long tube. Sterile filaments entire, anthers sessile. Stigma

capitate or many-cleft. Utricle indehiscent, 1-seeded, included in tbe calyx. Seed vertical. Radicle

ascending. Woolly or bairy annuals. [My specimens appear to have a biennial or perennial root.]

Leaves opposite. Spikes opposite, and terminating the naked peduncle-like summit of the stem."

—

Chapman's Flora of the Southern United States, p. 383.
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spatulate, the single nerve .simple or slightly pinnately branched, apex

round, entire, retuse or emarginate. Utricle circnmcissile."—San Francisco

Mountains, Arizona. Not having access to specimens, I have quoted

the description of this and the preceding species mainly from Gray, I. c,

Amauantus (Amblogyne) Palmeki, Watson (Proc. Amer. Acad, xii, p.

274).—Dioecious, erect, branching, smooth or nearly so; leaves oblong-

ovate or rhombic-ovate, somewhat shorter than the slender petioles, entire

or undulate, the upper ones sometimes linear-lanceolate; flowers in axillary

clusters or elongated leafy spikes; male flowers with sepals one-nerved,

acute, nearly equal, slightly exceeding the stamens ; anthers introrse, fixed

in a versatile way to the short filament; cells someivhat diverging below;

bracts membranaceous, oval, and with a long awn-like tip, exceeding the

calyx ; female flowers with sepals distinct or nearly so, membranaceous,

unequal

—

I e., two larger and conspicuously tipped with an awn-like point,

the others oblong, obtuse, retuse, entire, or somewhat dentate-fimbrian-

;

stigmas 2 or 3 ; bracts much longer than the flowers, terminating in a stout,

somewhat recurved, awn.—Camp Grant, Arizona (379).

Amarantus Wkightii, Watson (Proc. Amer. Acad, xii, p. 275).

—

Smooth or nearly so, erect, simple or branching; leaves lanceolate to

oblong, obtuse, 4-8" long, equalling the petioles ; leafy spikes compound,

short branchlets (of spike) zigzag, very slightly margined ;
sepals of fertile

flower equal, obtuse, thickened, and somewhat gibbous at base, a little

exceeding the utricle; stigmas 3; seeds black or brown, orbicular; subu-

late bracts rigid.—Valley of the Upper Arkansas, Colorado (275).

Amarantus retroflexus, L.—Twin Lakes, Colorado (274).

Amarantus albus, L.—Arizona and Utah.

CHENOPODIKE.

Sarcobatus vermiculatus, Torr.—" Chico," Utah; San Luis Valley,

Colorado, common (265, 266). New Mexico (87, and by Loew 265). Male

flowers, Utah.

Sujsda diffusa, Watson (Sitceda maritima, Watson, in King's Report

5, 294).—Growing 4 feet high, abundantly, on the banks of the Gila River

in Arizona (773) ; also from Nevada and Utah
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Su^eda depressa, Watson.—Salt-works iii South Park, Colorado (267) ;

and also the var. erecta, Watson, 1-2° high, branches short and leaves

narrow (276), South Park.

Teloxys* cornuta, Torr.—Erect, low herb, simple or branched; leaves

(with petiole) 6-18" long, lanceolate, sinuate-pinnatifid, the usually per-

fect flowers £—1" in diameter ; calyx resinous-dotted and the lobes keel-

crested.—Mount Graham, Arizona, at 9,000 feet elevation (737).

Kochia Americana, Watson (Proc. Amer. Acad, ix, p. 93).

—

Nevada.

Chenopodium Fremontii, Watson.—Twin Lakes, Colorado (253)

;

Mount Graham, Arizona, at 9,000 feet elevation (747) ; Utah.

Chenopodium album, L.—Colorado, Arizona, New Mexico, and Utah.

Chenopodium olidum, Watson {Chenopodium album, in King's Report

v, p. 287 in part).—Differs from C. album in the smaller leaves, the more

loosely panicled, close clusters of flowers, and in the large seed being

closely adherent to the calyx.—Twin Lakes, Colorado (258).

Chenopodium ambrosioides, L., var. anthelminticum, Gray.—Old

Camp Goodwin, Arizona, at 3,000 feet elevation (343).

Chenopodium leptophyllum, Nutt, {Chenopodium album, var. leptophyl-

lum, in King's Report, v, 287).—Valley of the Arkansas, Colorado (264).

BLiTUMf rubrum, Reich., var. humile, Moquin {Blitum polymorphism,

var. humile, in King's Report, vol. v, p. 288).—Hot Springs of San Luis

Valley, Colorado (water about 80° Fahr.) (272).

Blitum capitatum, L.—Colorado (269, 271).

Blitum glaucum, Koch {Chenopodium glaucum, L , Gray's Man.).

—

Colorado (260, 261, 254).

Monolepis chenopodioides, Moq.—Twin Lakes, Colorado (256).

* Teloxys, Moquiu.— " Flowers perfect or sometimes pistillate. Calyx 5- (rarely 4-) parted, the

lobes more or less prominently cariuate and subcrested. Stamen 1 (5, Moquiu) or wanting. Ovary
ovate : styles 2, free or united at base. Fruit partially covered by the loosely appressed calyx

;
pericarp

membranous. Seed lenticular, with a crustaceous testa.—Herbaceous auuuals, erect and diffuse; the

minute solitary flowers very shortly pedicelled, axillary and terminal upon the repeatedly dichotomous
nearly uaked branches; terminal flowers abortive and deciduous, leaving the ultimate branchlets

Bpinulose; leaves thin, alternate."

—

Watson, Revision of North American Chenopodiacea?, Proc. Amer.
Acad. vol. ix, p. 90.

t Blitum differs from Chenopodium in having the seed vertical and the calyx destitute of appen-

dages.
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Atriplex* patula, L., var. hastata, Gray, Colorado (262, and 259

in part); var. littoralis, Gray, Colorado (259 in part).

Atriplex expansa, Watson (Proc. Amer. Acad, ix, p. 116).—Annual,

erect, much branched ; leaves almost sessile, thin, ovate-triangular, or sub-

hastate at base, lower ones opposite; fruiting bracts nearly sessile, broadly

cuneate or roundish, distinctly reticulate or muriculate and pale below,

herbaceous and irregularly toothed along the free, herbaceous margins,

united to above the middle; the interrupted staminate spikes slender and

naked above.—A common straggling species growing abundantly on the

alkaline flats of the San Luis Valley, Colorado (278).

Atriplex Wolfii, "Watson, I. c. p. 112.—Annual, low, scurfy-pubes-

cent, branching, reddish ; leaves linear, entire, thickish, margins slightly

revolute ; "androgynous axillary clusters of flowers very small "
;
fruiting

bracts §" long and as broad, united to the top ; upper lateral teeth thick,

slightly truncate, middle one smaller and somewhat acute; styles short.—San

Luis Valley, Colorado (277).—Plate XXIV. Natural size. Fig. 1. Stami-

nate flower, about 12-15 diameters. 2. Pistillate flower, about 10 diameters.

3. Pistil, about 10 diameters. 4. Section through figure 2. Figs. 5, mature

fruit; 6, vertical section of same; 7, annular embryo; all enlarged about 10

diameters.

Atriplex confertifolia, Watson (Obione confertifolia, in King's Re-

port, v, 289).—Nevada and Utah.

Atriplex hymenelytra, Watson (Obione liymenelytra, Torr. in King's

Report, v, p. 290).—Nevada.

Atriplex canescens, James (Obione canescens, Moq.).—This is the

982 in vol. v, King's Report, p. 289, but not 981 of same place. It differs

from the latter, which is A. Nuttallii, Watson, in having the indurated,

fruiting bracts united to the apex, contracted above to a narrow orifice and

pedicelled, and not muriculate; the fruiting bracts of A. Nuttallii, Watson,

being united to above the middle, the orifice hardly contracted, and the

sides usually mui-iculate-toothed, and fruit mostly sessile. See Watson,

Revis. Chenopod .1. c. p. 120.—Colorado (268). Specimens from New Mexico,

* Atriplex.— " Bracts compressed, more or less united : testa double "

—

Watson, Revision of N.

Am. Chenopod. I. c.
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too young', and in doubt placed here (126, 112), were much frequented by

a large black insect an inch or more long. Attached to these were some

flies engaged in sucking the juices of the larger insect* We found many

of the flies still active and adhering to their defunct victims.—Southern

Arizona (.055, 556) ; Nevada.

Eurotia lanata, Moq.—Common throughout the West, where it goes

among the herdsmen under the name of White Sage and Winter-fat,—

a

really valuable forage eagerly eaten by stock.

Corispermum hyssopifolium, L.—Colorado (37, 866, 872).

Spirostachys occidentalis, Watson (Halostachys occidentalis, Watson

in King's Report, v, 293).—Nevada, Arizona, and Utah.

PARONYCHIEiE.

Paronychia pulvinata, Gray.—South Park, Colorado, at 12-13,000

feet elevation (46).

EL^EAGNE^E.

Shepherdia Canadensis, Nutt.—Colorado (58, 59).

El/eagnus argentea, Pursh.—Colorado (60).

URTICE.E.

Celtis reticulata, Torr. (Ann. N. Y. Lye. 2, 247, and Nutt. Sylva,

1, 133, t. 39).—Leaves somewhat acute, obliquely cordate-ovate, and tbe

nearly entire margins somewhat revolute ; veins strongly reticulated on the

lower surface and deeply impressed on the upper, papillose-scabrous above,

less rough below ; fruiting pedicels longer than the petioles ; the pisiform

berry glaucous, with a somewhat reticulate-rugose nucleus.—Nevada. Not

having seen a specimen, I have drawn this description largely from

Planchon, in DC. Prod. 17, p. 178.

Number 367, from Camp Grant, Arizona, Mr. Watson regards as a new

species, for which he has indicated the name of C. curtipes. I do not feel

like attempting a description from the material at hand. It is a tree 20

feet high, with a diameter of 18 inches, and has a smoothish, white bark.

Urtica gracilis, Ait., San Luis Valley, Colorado (71), and U. gracilis,

* Since this observation was made in 1874 tbe relations existing between insects and flowering

plants have come to bo more generally acknowledged, because more fully understood. I now suspect

that the case given a'bove has a deeper history thau appears ou the surface.
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Ait., var. oucidentalis, Watson (Z7. dioica, L., var. occidcntalis, Watson, vol.

v, King's Report, p. 321), Utah.

Urtica dioica, L.—Western New Mexico, Loew.

Urtica Breweri, Watson (Proc. Amer. Acad, x, p. 348).—Perennial,

erect, rather slender, spinulose ; leaves quite thin, very coarsely and some-

what irregularly toothed, 3-5' long, 1-1 £' wide, cuneate, rounded, or sub-

cordate at base; petioles slender, li-3' long; flowering panicles loose,

about as long as the petioles; ovate achenium £' long, included in the

obovate, hispid perianth. Very variable.—Southern Colorado (71).

—

Plate

XXV. Natural size. Fig. 1. Staminate flower. Fig. 2. Pistillate flower.

Fig. 3. Achenium, enclosed by the large inner sepals. Fig. 4. Calyx

opened, showing mature achenium. All enlarged about 10 diameters.

Humulus Lupulus, L.—Utah and Colorado (53).

BETULACEiE.

Betula occidentalis, Hook.—Northern Nevada, Utah, and Colo-

rado (841).

Betula glandulosa, Michx.—Colorado (838, 839).

Alnus incana, Willd., var. glauca, Ait.—Arizona, Utah, and Colo-

rado (840).

Alnus oblongifolia, Torr. (in Bot. Mex. Bound, p. 204).—" Branches

smooth and shining; leaves oblong-lanceolate, acute at each end, some-

what doubly serrate, smooth above and minutely pubescent beneath, with

surfaces green; nutlets wingless. Tree 30° high. Leaves 2£-3£' long

and 1-1 £' wide, unequally serrate, serratures glandular at the tip. Petiole

about one-third as long as the lamina. Catkins somewhat paniculate, ovate.

Nutlets orbicular-obovate, without any trace of a wing." I have not seen

the plant, and hence have quoted the above from Bot. Mex. Bound. I. c.—
Arizona.

PLATANE^E.

Platanus racemosa, Nutt.—Leaves broadly cordate, deeply 5-cleft,

divisions sharp pointed, lanceolate, the lower smaller, sometimes only

3-cleft from suppression of the lowest lobes. Upper surface at first covered

witli branching, yellow hairs; under surface always whitish woolly; fertile



240 BOTANY.

heads in long-

, drooping racemes, 3-5. Styles long; "stigmas at first of

a deep and bright brown."—Arizona.

SALICACE.E.

Salix* amygdaloides, Anders. (Sal. Bor.-Amer.) (S. nigra, Marsh, var.

amygdaloides, Anders. DC. Prod. 16, 2, 201.)—Leaves broadly lanceolate,

3-6' long, ^-iy wide, with a long tapering point, glaucous beneath, closely

serrate, petioles long and slender, stipules minute and very early deciduous:

aments leafy-peduncled, elongated-cylindrical, pendulous; the fertile when

in fruit lax, 3-4' long, V thick; scales in the male ament ovate, villous with

crisp hairs, in the female narrower, somewhat smooth, fugacious: capsules

globose-conical, glabrous, long-pedicelled ; style very short or obsolete,

stigmas notched. Denver, Colorado (823). From Utah to Missouri ; fre-

quent along the Platte ; northward to Eed River and eastward to the shores

of Lake Erie. In aspect very unlike S. nigra, and in fact more frequently

mistaken for S. hicida. The broad leaves, being supported by long and

slender petioles, are moved by the slightest breeze, displaying in rapid,

fluttering succession their conspicuous white under surfaces, thus producing

an effect in striking contrast with the changeless, soft light reflected from

masses of the foliage of S. nigra when swayed gently by the wind.

Salix longifolia, Muhl.—Santa Fd, N. Mex., Denver, Colo., June

(822).

Salix rostrata, Richards. ($ livida, Wahl., var. occidentalis, Gray.

S. vagans, var. rostrata, Anders.)—South Park (821); Georgetown (number

826 in part); Arizona.

Salix No\\e Anglic, Anders., var. pseudo-cordata, Anders. (Sal.

Monogr. 161, and DC. Prod. 16, 2, 253).—Leaves oblong-lanceolate, acute

or acuminate, the earliest obovate-oblong and somewhat obtuse, closely

and slightly serrulate or crenate, bright green and glabrous on both sides,

reticulate-veined, the young drying black, stipules on vigorous shoots large,

semicordate, on twigs and flowering branches small or none ; aments short,

oblong-cylindrical, about 1' long, densely flowered, at first wrapped in the

* For the elaboration of this genus I am indebted to Mr. M. S. Bebb, who, more than any other

American, is placing our knowledge of this most difficult group on a satisfactory basis.
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leaves of the short peduncle; scales obovate, black, villous with white hairs;

capsules conic-rostrate, glabrous; pedicels about twice the length of the

nectary; style medium-sized, pale, stigmas entire, erect. South Park,

Colorado (825) ;
also Georgetown (826 in part). Differs from S. cordata in

the more compact aments, subsessile capsules, and leaves green on both

sides and slightly crenate—not glandular-serrate. Apparently a common
willow in the Rocky Mountains of Colorado, having been collected there

by Hall, Greene, Porter, Patterson, Brandegee, and others. Under the

inappropriate name of 8. Novce Anglice (for British American), Professor

Andersson has arranged a series of forms, intermediate, as it were, between
our 8. cordata and S. Myrsinites of Northern and Arctic Europe and Asia,

probably including several good species, which, with better material, may
hereafter be separated.

Salix deseetoeum, Richardson (DC. Prod. 16, 2, 281; Porter, Fl. Col.

128).—Leaves narrowly oblong, rigid, more or less whitish-tomentose

beneath; aments very short, subglobose, densely flowered; scales pale

rose-color, densely white villous; capsules ovate-conical, white-woolly,

sessile; style 2-parted, brown. A low, scraggy, much branched shrub,

rising to the height of two or three feet, or even more, when it descends

into the valleys.—South Park, Colorado, June (819, 829). To this species

should be referred Hall & Harbour's No. 523 (very similar to Drummond's
No. 657) and most of the so-called 8. glauca of the Colorado Mountains.

Salix Wolfii, Bebb, sp. nov.—Leaves oblanceolate, or the lower

narrowly oblong, acute, entire, silky when young, with a tendency to

blacken in drying, at length smooth, rigid, and green on both sides;

stipules none; aments small, subglobose (less than £' long), densely

flowered, scarcely peduncled, with 3-4 bracts at base, which exceed in

length the mature, fertile ament; scales obtuse, black, very sparingly villous
;

capsules conical, from an ovate base, pointed, glabrous, subsessile, greenish

or dull red
;
pedicels barely equalling the gland ; style slender, greenish

or dull
; stigmas small, bifid or entire.—South Park, Colorado (820, 824,

828 ;
also collected by Dr. Parry on Wind River, 263, in Captain Jones's

Wyoming Expedition, 1873). Resembles the foregoing in habit and in

the form of the leaves and aments, but distinguished by the perfectly

16 HOT
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smooth, reddish capsules, the black, scantily villous scales, and the leaves

colored alike on both sides ; aments somewhat as in S. Novce Anglice, var.

pseudo-myrsinites, Anders., but that has beaked capsules and glabrous,

crenate leaves, which are membranous in texture and prominently reticu-

late-veined.

Salix reticulata, L. (Watson, vol. v, King's Report, p. 327 ; Porter,

FL Col. 128).—Half Moon Creek, Colorado, at 13,000 feet elevation (830).

Populus monilifera, Ait,—Nevada,

Populus balsamifera, L., var. angustifolia, Watson.—Nevada and

Utah, and San Luis Valley and Denver, Colo. (833, 834). Var. candicans,

Gray, Colorado (835).

Populus tremuloides, Michx.—San Francisco Mountains, Arizona

;

also South Park, Colorado (832).

Populus angulat^, Ait.—Denver (831).

EUPHORBIACEiE.

By Dr. George Engelmanw.

Croton corymbulosus.—Many erect stems from a ligneous base, a

span to a foot high, simple below, branching upward; stipules subulate,

deciduous; petioles about half as long as the oval or oblong, mostly acutish,

leaves, which are |-1
J' long, the lowest ones broader and shorter and often

acutish at base, all triplinerved at base, penninerved upward, whitish below,

greenish-gray above; stellate hairs slightly united to scales above, almost

free and loose below; inflorescence short, loose-flowered, corymb-like, 6-8"

wide, mostly monoecious; pedicels 2-3" long, much longer than the

flowers; male flowers with 5 spatulate or lanceolate bearded petals alter-

nating with the 5 lobes of the disk; 6-13 stamens with bearded filaments;

female flowers mostly apetalous; styles bifid to below the middle or usually

to the base, and together with the ovary and the oblong (3" long) capsule

stellate scaly; seeds linear-oblong, 2" long, delicately punctate-reticulate.

—

Camp Bowie, New Mexico, Rothrock, 1874 (506). Through Western

Texas (Wright, 641, 1805) into Mexico (Saltillo and Buena Vista, Gregg, 71,

288). This species was first described by Torrey in Bot. Mex. Boundary,

p. 194, under the name of C. Lindheimerianus, in which Midler, DC. Prod.

15, 2, 579, followed him. But Scheele's plant thus named and described in



CATALOGUE. 243

Linnsea, 25, 580, is an annual, mistaken by him for a shrub, which was

collected by Lindheimer near New Braunfels, Tex., in 1846, and distributed

in his sets under No. 526; and lately rediscovered along a railroad in the

Indian Territory by G. D. Butler. This plant was by Miiller taken for

Nuttall's C. ellipticus, from Saint Louis, which is, however, identical with C.

monanthogynus, Michx., and in Gray's Manual, ed. 5, 438, the same species

was again described as C. eutrigynus.

Croton Texensis, Mull. 1. c. 692.—An annual, erect, dioecious plant of

the southwestern plains, Texas and New Mexico, 1-3° high, canescent or

greenish-gray (when it is G. virens, Mull. I. c. 690), with linear-oblong leaves

2£' long on petioles £-£' long, without any glands; stellate hair free, not

scaly; flowers apetalous; stamens usually 10-13
; filaments hairy; styles

twice or thrice 2-cleft at base, and, like the capsules, stellate-canescent; seeds

orbicular-ovate, somewhat compressed, with a small deciduous caruncula

below the apex.—Santa F6, N. Mex., Bothrock, 1874 (37), originally

described by Nuttall as C. muricatus, a name already preoccupied. Hen-

decandra Texensis, Klotzsch, and H. multiflora, Torr., are other synonyms

for this plant. Nuttall's name refers to the curious knobs or almost spines

on the capsule, which are covered with prominent tufts of stellate hairs.

The styles are twice or often three times cleft, so that there are 12 to 24

stigmas.

Acalypha Lindheimeri, Mull. 1. c. 875.—Many weak, ascending, downy
stems from a thick ligneous root, a span to a foot high, branching from the

base : leaves lanceolate-ovate, acute at both ends, serrate upward, hairy,

on short petioles, lower ones broader and shorter ; slender, dense-flowered,

terminal spikes 2-3' long, staminate upward; shorter spikes from the upper-

most leaf-axils ; bracts oval, deeply dentate ; styles divided into many very

slender, long-protruding, red branches.—Ash Creek, Arizona, Bothrock,

1874 (299), and through New Mexico to Western Texas.—Very near the

Mexican A. phleoides, Cav., with which Torrey, Bot. Mex. Bound. 199, was

inclined to unite it. The slender spikes with the delicate bright red fringes

give the plant a very elegant appearance.

Jatropha macrorhiza, Benth. PI. Hartw. 8; Mull. I. c. 1087, var.

septemfida.—Stems a span to a foot high, glabrous, very leafy; leaves
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glabrous, with the nerves of the upper surface puberulent, cordate, with an

acute sinus, broader than long, divided about
-jf

or more into 7 ovate or

ovate-lanceolate, incisely dentate, aristate lobes ; stipules (2-3" long) seta-

ceously divided; petioles about £-f the length of the leaf; cymes densely

many-flowered, short-peduncled, somewhat puberulent, with subulate-seta-

ceous, entire, or the lower ones setaceously ciliate, bracts ; sterile flowers

y long, with lanceolate, aristate, usually entire calyx-lobes, half as long as

the spatulate petals; 5 (or rarely 6) exterior and 3 longer interior stamens,

all united to about half their length, bearing equal, linear-oblong anthers;

calyx-lobes of fertile flowers broader, larger, spinulose-dentate; styles 3, each

with 2 oblong stigmas; capsule obtusely triangular, oblong, £' or more long;

seeds linear-oblong (4-5' long), with a large hoodlike, cut-fringed caruncle.

—

Sulphur Springs, Arizona, Rothrock, 1874 (546), and to Southern New

Mexico and Chihuahua, Wislizenus. Leaves in the smallest specimens

(Wislizenus, Chihuahua) 2' long by 2J' wide, in Rothrock's largest 6' by

8', always with 7 lobes and usually with 2 smaller additional ones at

base. Evidently a form of the Mexican J. macrorhiza, and with the same

curious caruncle of the seed, distinguished bjT the longer petioles, the much

more deeply divided leaves, with more numerous and more deeply cut-

toothed lobes, and an acute (not wide or truncate) sinus Torrey's, J. mul-

tijida, Bot. Mex. Bound, p. 198 (not Linn.), is evidently the same thing, as

already suggested by the author himself, and probably nearer Bentham's

type than our plant, as the leaves are said to be only 3-5-lobed.

Euphorbia (Anisophyllum) albomaeginata, Torr. & Gray in Pacif.

R. R. Report, 2, 174; Bot. Mex. Bound. 186 ; Boissier in DC. Prod. 15, 2,

30.—A prostrate, much branched, glabrous, glaucous perennial, with

orbiculate-cordate, entire, rather fleshy leaves (2-3" wide) and conspicuous,

triangular, membranaceous, whitish stipules ; involucres axillary, solitary,

' or sometimes crowded into foliaceous cymules, broadly campanulate with

conspicuous, white, transverse, entire or undulate appendages of the glands
;

capsules triangular ; seeds reddish-gray, linear or oblong, smooth or some-

times very slightly undulate.—Zuni, Rothrock (173 in part), 1874, to Fort

Tejon, California (274), 1875, and generally from Western Texas to South-

ern California and into adjoining Mexico. A very distinct species, easily
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recognized by its glaucous color and whitish stipules and white append-

ages. In Arizona it is called " Rattlesnake-weed ", as its acrid juice is con-

sidered an antidote against the venom of that reptile. In Mexico, to this,

as well as to other allied species, known under the name of Golondrina,

great medicinal virtues are ascribed.

Euphorbia (Anisophyllum) flagelliformis, Engelm. in Hayden's

Bull. Geol. and Geog. Surv. Terr. 2, No. 3, 243. E. petaloidca, var.

flagelliformis, Engelm. in Bot. Mex. Bound. 185. E. zygophylloides, var.

flagelliformis, Engelm. in Boiss. 1. c. 29—A glabrous annual, with prostrate

or ascending branches a span to a foot long ; linear or oblong-linear entire

leaves, acutish at both ends, 4-6" long, 1" wide; conspicuous triangular

.incised stipules and alternate loose-flowered leafy corymbs; involucres

broadly campanulate, with 2-4 large, concave, narrow-margined or inap-

pendiculate glands ; broad triangular capsule; smooth gray seeds thick

and short, triangular, acute.—Camp Goodwin, Gila Valley, Arizona, Roth-

rock (339), 1874. Apparently a common plant in the sandy valleys of the

Rio Grande (Wright, Brandegee) and Gila, but very rarely collected. Dr.

Rothrock's specimens have a ligneous, very stout, tapering root 3" in diam-

eter, with many stems (1-1 £" thick) from the neck, just as we sometimes see

other annual Anisophylla, E. liypericifolia among them, so that they simulate

and actually become perennials ; real perennials, however, such as the

next species, have cylindric or tuberous roots, usually with slender and

even filiform bases to the stems, which are buried beneath the surface.

The slender leaves and the short, leafy, alternate flowering branchlets, much
shorter than the internodes of the elongated stems, characterize this species

at once. Like the Californian E. ocellata, it is distinguished by large cup-

shaped glands, usually less than four in number, and scarcely or not at

all margined.

Euphorbia (Anisopyhllum) Fendleri, Torr. & Gray, Pacif. R. R
Rep. 2, 175; Bot. Mex. Bound. 186; Boiss. I. c. 38; E. rupicola, Scheele,

not Boiss.—Glabrous; many suberect or ascending, short, rigid stems of a.

finger's length from a perennial root ; thick leaves, obliquely triangular-

ovate to lanceolate, l-2£" long, entire, often reddish; stipules subulate or

somewhat lanceolate; involucres in terminal and lateral leafy cyniules;



240 BOTANY.

glands with narrow or with longer, sometimes triangular, entire or dentate

or lobed, greenish or reddish appendages, or without any ; seeds quadran-

gular-oblong, undulate and scrobiculate.—Santa Fe, Rothrock (13), 1874;

number 1003 is the same from Arizona. Not rare from Western Texas,

through New Mexico and Southern Colorado to Arizona. A diminutive,

suberect bush of many stems and branches, very variable in the width of

its leaves, but readily recognized by the characters enumerated.

Euphorbia (Anisophyllum) polycarpa, Benth. Bot. Sulph. 50; Bot.

Mex. Bound. 18G ; Boiss. 1. c. 44.—A perennial, often flowering in the first

year as an annual, prostrate or erectish, glabrous, sometimes pubescent

(or even tomentose in a variety), with orbicular-cordate or oblong entire

leaves, always with linear, delicately ciliate stipules ; involucres axillary,,

rarely crowded into few-flowered cymes ; appendages of the dark red (or,

when dry, black) glands large and conspicuous, or smaller; seeds gray-

reddish, linear-oblong, quadrangular, smooth or slightly undulate. The

typical, large-flowered, glabrous form is found principally along the Pacific

coast from Cape St. Lucas to the southern part of the State of California

;

inland, and esj:ieciaily in the California Desert and up the Gila, where Dr.

Rothrock collected it in 1874, a larger, wide-spreading, very much ramified

form is found, with smaller, glabrous or pubescent, oblong or oblong-linear

leaves ^~^¥' lon»> with smaller involucres, very small, almost or entirely

inappendiculate glands, and very short styles, but seeds of the same size

and form as in the type. The stipules of all forms are alike, linear, entire,

minutely ciliate. E. micromcra, Boiss. I. c. 44, seems identical with this

last form, and we will have to consider E. melanadenia, Torr. Pacif. R. R.

Rep. 4, 135, as a tomentose variety, as suggested by S. Watson ; an inter-

mediate form is E. cinerascens, Engelm. Bot. Mex. Bound. 186.

Euphorbia (Anisophyllum) serpyllifolia, Pers. Ench. 2, 14; Boiss.

I. c. 43; Gray, Man. 432; E. inccquilatera, Engelm. Bot. Mex. Bound. 187;

not Sonder.—Zufii, Rothrock, 1874 (173). An extremely variable species,

but readily recognized by its glabrous, obovate leaves, acute at the unequal

base, broader and serrulate at the rounded tip; stipules setaceously divided;

involucres in lateral leafy clusters; seeds gray, linear, acutely 4-angled,

slightly wrinkled or pitted. The closely allied E. glyptosperma, Engelm.,
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may always be distinguished by the broad sernicordate base of the leaves,

the lower half of which is protracted and almost auriculate, and by the

sharply cross -ribbed and at the angles, notched seeds. The form collected

at Zuni is suberect, nearly a span high, with leaves more sharply serrate

than usual, and more distinctly rugose.

Euphorbia (Anisophyllum) pediculifera, Engelm. Bot. Mex. Bound.

186 ; Boiss. 1. c. 48.—Plant, pale dull green, covered with a short, scanty

pubescence ; many prostrate stems from a perennial root, a span to a foot

long; leaves rather large (6" long or more), oblique, oblong, obtuse,

entire ; small stipules triangular-subulate ; involucres in few-flowered,

lateral, leafy cymes; glands with broad, dentate appendages; capsules

canescent ; seeds oblong, angular, strongly marked with 4 deep transverse

grooves, deeply notched on the edges.—Oienega, near Tucson, Ariz.,

Rothrock, 1874 (576). A native of our extreme Southwest, from Arizona

to Southern California and into adjoining Mexico; well marked by its

larger, dull grayish-green leaves, and especially by the (for the section)

large, deeply grooved and notched seeds, which curiously simulate some

insect.

Euphorbia (Anisophyllum) hypericifolia, Linn. ; Bot. Mex. Bound.

188; Gray, Man. 432.—Two forms were collected by Dr. Rothrock in 1874.

The common form (672) from Camp Crittenden, Southern Arizona, is that of

the States, called E. Preslii, Cuss., Boiss. I. c. 22, glabrous, with rather small,

blackish, much cross-wrinkled seeds The other form (720), from Camp
Lowell, Southern Arizona, has seeds larger than the last, in size between

those of E. Brasiliensis, Lam., and the large-seeded E. Bahiensis, Boiss.,

and in form similar to them ; all of these have thick, short, almost ovate-

ciibic, black seeds, with few prominent tubercles arranged in about 2 inter-

rupted transverse ridges. Our plant is nearly glabrous ; leaves very pale

below, with long, sparse cilia; on the upper edge near the base.—The
different species allied to E. hypericifolia require further study, as it is a

mooted question whether the pubescence of the plant and even that of the

capsules, and the size, the color, and the markings of the seed, constitute

here specific differences. If they do not, then we have here one of the

most polymorphous species, spread over all the warmer countries of the



248 BOTANY.

globe, ana most difficult to define by floral and carpological, but easily

recognized by the vegetative characters.

Euphorbia (Poinsettia) cuphospekma, Boiss. I. c. 73 ; E. dentata, var.

cuphosperma, Engelm. Bot. Mex. Bound. 190.—A slender, erect annual, 1—1£°

high, simple or with few erect branches, nearly glabrous, with few bristly

hairs ; leaves lance-linear, 1-2' long, upper involucral ones longer and a

little wider, but scarcely discolored at base, all entire or with a few teeth

on the revolute, scabrous margins ; the large involucres in loose clusters,

deeply campanulate, with 1 or 2, rarely more, slender, almost tubular glands

;

seeds short and thick, triangular, truncate at base, cross-ridged and tuber-

culate, with a minute caruncle.—Cienega (Creek), Arizona, near Tucson,

Rothrock, 1874 (577).

A rare plant, found only once before, by Wright, mistaken by me for

a form of E. dentata, but well distinguished from that species (which extends

far into Mexico) by its involucres and seeds. E. dentata has much smaller

turbinate involucres, with broad glands, and smaller ovate or subglobose,

minutely tuberculated seeds.

Euphorbia (Tithymalus) dictyosperma, Fisch. & Mey.; Boiss. I. c. 135;

Gray, Man. 434.—Camp Grant, Arizona, Rothrock (370), 1874.

Euphorbia (Tithymaeus) campestris, Cham. & Schlecht, Linn.

1830, 84; Boiss. I. c. 146 ; E. esulaformis, Schauer, Linn. 1847, 729; Bot.

Mex. Bound. 192.—Several erect stems, 1-1^° high, from a stout perennial

root
;
glabrous leaves linear-lanceolate ; lower branches sterile with nar-

rower leaves, upper ones flower-bearing ; terminal umbel 5-rayed ; exterior

floral leaves ovate-lanceolate, interior ones shorter, but all longer than wide;

involucres turbinate-campanulate, on pedicels of nearly their own length

;

glands semilunate, with short horns ; styles longer than the ovary, united

at base, bifid upward ; seeds ovate, gray, marked with irregular, shallow,

dark impressions.

Willow Spring, Arizona, Rothrock, 1874 (213); and southward and

southwestward throughout Mexico.—The narrow leaves, especially on the

sterile branches, and the narrow floral leaves, distinguish this species from

its allies in the Southwest, and approach it, in habit at least, to the Euro-

pean E. Esida.
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SAURUREJ3.

Anemopsis Californica, Hook.—New Mexico, Arizona, and Nevada

(554, 88). This is the Yerba de Mansa of the Mexican population.

JUGLANDE^i.

Juglans Californica, Watson (Proc. Amer. Acad, x, p. 349).—Floccose-

tomentose or glabrous; leaflets 5-8 pairs, oblong-lanceolate, usually tapering

upward to a point, somewhat falcate, obscurely crenate-serrate, 2-3' long;

"male aments 4-8' long, often in pairs; sepals acute or obtuse, veined, 1J"

long; stamens 30-40, the anthers a line long, with the apex of the connective

very short and bifid; fruit globose, slightly compressed, f-1' in diameter:

nut shallowly sulcate, the walls rather thin and with two broad cavities

upon each side (J. rupestris, var. major, Torr. in Sitgreaves's Report, p. 171, t.

16)." From the imperfect character of my own material, I have had to

quote the above largely from Mr. Watson's description. Tree 20 feet high,

and bark somewhat resembling that of the White Walnut.—Southern Ari-

zona, at 5,500 feet (No. 276).

CUPULIFER^.

By Dr. George Engelmann.

Quercus undulata, Torr. Ann. Lye. N. Y. 2, p. 248, t. 4 ; Engelm. in

Trans. St. Louis Acad. 3, 382, 392.—A scrubby White Oak of the Rocky

Mountains and through Arizona, with annual maturation, very variable in

foliage, and to some extent also in stature and habit; leaves from 3-4' to 1'

or less in length, bluntly lobed or even pinnatifid to spinous-dentate or

entire, deciduous to persistent, always downy below, at last glabrate above;

anthers 6-8, small, glabrous; stigmas sessile or on short styles; acorns sub-

sessile, or on shorter or longer peduncles; cups deep, scales generally tumid,

nut oblong, sometimes elongated, sweet.

Var. Gambelii, Engelm. I c; Q. Gambelii, Nutt.—A bush or small tree,

with larger, bluntly lobed (lobes often retuse or notched), dark green,

deciduous leaves, and commonly larger elliptic nuts, in deep, strongly

tuberculated cups.—Collected by the different Expeditions over the whole
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territory. A tree 20-30 feet high, at Willow Spring, Arizona, at an

altitude of 7,500 feet, Rothrock (252), 1874.

Var. pungkns, Engelm. I. c. ; Q. pwngens, Liebm.—Shrubby, leaves

much smaller, often only 1' long, of paler color and rigid coriaceous texture,

spiny-dentate, often somewhat persistent; acorns smaller, mostly elongated,

with tomentose, scaly, usually less knobby cups. Collected throughout

Arizona by the different Expeditions.

Var. oblongata
; Q. oblongifolia, Torr. Bot. Mex. Bound 206, not Bot.

Sitgr.—Shrub or small tree with small (1-1 h
1

long), oblong, more or less

entire, pale, coriaceous leaves, smooth and sinning above, scarcely reticulate

below; acorns long-peduucled.—On the Mesa south of Black River, Arizona,

and in Rocky Canon, Arizona, Rothrock (292), 1874. A form of this, var.

grandifolia, Engelm. I. c, with leaves 3-5' long, and peduncles 2-3' in length,

occurs occasionally from Southern Colorado to Arizona,

Var. grisea, Engelm. I.e.; Q.grisea, Liebm.—With similar-shaped, entire

or irregularly dentate, very thick leaves, often cordate at base, below

strongly reticulate, and, like the branchlets, yellowish pubescent, with lar-

ger, subsessile or short-peduncled acorns. A bush or small tree, 20° high.—

Camp Apache, Dr. Grirard, Gr. K. Gilbert, and at Camp Bowie, Rothrock

(508), 1874. This form evidently connects with the next species.

Quercus reticulata, H. B K.—A shrubby White Oak, with coarse,

persistent, short-pet! oled, obovate leaves, cordate at base, broader and

obtuse above, repandly spinous-dentate, strongly reticulate, and below,

together with the branchlets, fulvous-tomentose, sparsely stellate-hairy

above; fruit-peduncles about half as long as the leaves or shorter, bearing

one to several acorns in deep, strongly tuberculate cups.—On Mount Gra-

ham, Arizona, at 9,500 feet altitude, Rothrock, 1874 (759). A shrub, 2-4

feet high, with leaves 2' long and l.V wide. It agrees perfectly with the

Mexican forms, which, however, seem to make large trees, often with larger

leaves; the leaves of the previous year are found to be persistent even as

late as September.

Quercus Emoryi, Torrey, Bot. Emory's Exped 1848, 151, t. 9, not of

Bot, Mex. Bound.; Engelm. 1, c. 382 and 394; Quercus hastata, Liebm.—

A

shrubby or arborescent Black Oak, with rough, black bark, and dark-green
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foliage, downy when young, glossy and almost glabrous when old, and

persistent until the new leaves have come out ; branchlets downy ; leaves

coriaceous, l£-2 £' long, 5-9" wide, on very short, downy petioles, lanceo-

late with a cordate or (by the two lowest teeth spreading) hastate base,

tapering to a sharp point, repandly spinous-dentate or rarely entire; stami-

nate flowers with 4-5 large anthers, pistillate ones with long, recurved styles;

sessile fruit maturing in the first year; cup hemispherical, with brown,

triangular, obtuse, almost flat scales, and covering about J of the oblong,

long-pointed nut.—Rocky Canon, Arizona, Rothrock, 1874 (287). Extends

through Arizona and New Mexico to Western Texas. Botanically a most

interesting species, as it combines many characters of the White Oaks, viz.,

the annual maturation and especially the position of the abortive ovules at

the base of the nut, with characters of the Black Oaks, viz., the black bark

and coarse wood, the small number and large size of the stamens, the

long, recurved styles, and the tomentose inner coating of the shell; the

leaves show, as they do in many Black Oaks, a stronger reticulation on

the upper than on the lower side.

Quercus hypoleuca, Engelm. I. c. p. 384
; Q. confertifolia, Torr. Bot.

Mex. Bound. 207, not H. B. K.—An evergreen Black Oak, with annual

maturation of fruit, forming a middle-sized tree, with dark, rough bark;

leaves coriaceous, lanceolate or oblong-lanceolate, tapering into a short

petiole, 2-3 J' long, £-1' wide, revolute on the margin, entire or with a few

broad teeth toward the tip, glabrous and shining above, white-tomentose,

with smoother and darker ribs below; 4 glabrous anthers in the 5-lobed

calyx; styles recurved; acorns sessile or short-peduncled; cup-scales ovate-

triangular, obtuse, bright brown.—Sanoita Valley, Southern Arizona, at

7,000 feet altitude, Rothrock, 1874 (653); also found on the San Francisco

Mountains. A very conspicuous and as yet little known species, which Dr.

Rothrock found 30 feet high and 1 foot in diameter.

LORANTHACE^E.

By Dr. George Engelmann.

Piioradendron flavescens, Nutt.—The collection contains a number
of specimens, which represent two distinct forms, different from the com-
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mon Eastern type. The first may be characterized as var. macrophyttum,

with large orbicular-obovate, glabrate leaves, only in the young state with

an evanescent pubescence, H-2£' long, 3- and often 5-nerved ; staminate

spikes unusually thick, with 4 or 5 short joints, each with 1 0-40, compara-

tively large, pubescent flowers.—They grow on soft woods (Ash, Willow,

Poplar, Sycamore, and Sapindus) on the Gila and Bonita Rivers, and

extend into Southern California, G. K. Gilbert, Dr. Rothrock.

Var. villosum (Plior. villosum, Nutt), with woolly, obovate, and var.

orbiculatum, with rounded, pubescent leaves, are found on hard woods,

principally on Oaks, in Oregon, California, Arizona, and southeastward.

On the mountains about Camp Apache, Arizona, they grow on different

varieties of Quercus undulata.

Phoradendron Californicum, Nutt. PI. Gambel. p. 185.—Slender,

terete, much branched, leafless stems, 1-2° long, bearing, in the axils of

the opposite, connate, acute, spreading scales, numerous short, pubescent,

1- or few-jointed spikes, each joint with 2-6 flowers ; staminate flowers

with oblong anthers, the cells opening longitudinally.—Arizona and South-

ern California, G. K. Gilbert, Dr. Rothrock, on Mimosets, Larrea, and a

few other shrubs.

Phoradendron juniperinum, Engelm. PI. Fendl. p. 58.—Half a foot

to a span high, densely branched ; small, obtusish leaf-scales ciliate ; stam-

inate spikes very short, mostly with a single 6-8-flowered joint, pistillate

ones with only two opposite flowers.—Common on different species ofJuniper

throughout Arizona and in the adjacent districts ; collected by all the differ-

ent Expeditions. The short joints are so fragile that the dried specimens

easily break up.

Arceutiiobium* Americanum, Nutt.; Engelm. PI. Lindh. 214.—Slender,

dichotomously and verticillately much branched, greenish-yellow; staminate

* Akceutiiobium, Bieb.—Flowers dioecious, axillary and terminal, single or several from the same
axil; staminate flowers moslly X- (rarely 2-, 4-, or 5-) parted ; the axillary buds compressed, the terminal

ones globose ; circular anthers aduate to the lobes, 1-celled, after opening saucer-shaped
;
pollen-grains

spinulose; pistillate flowers compressed, ovate, subsessile
;
pedicel at length elougated, and at maturity

recurved ; berry compressed, fleshy, dehiscent at the circumscissilo base. Glabrous, jointed, shrubby

parasites of Conifers, of greenish or brownish color, with quadrangular branches and scale-like leaves

connato into shea'-hiiig cups ; flowers often crowded into apparent spikes or panicles, opening iu spring,

summer, or autumn ; berries mature in the second autumn, when they suddenly and forcibly eject the

glutinous seeds to the distance of several yards.
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plants, 2-4' high, \-l" thick at base ; fertile plants much smaller ; flowers

small, staminate ones 1" wide, lobes ovate-orbicular, acutish
;

pistillate

flowers £-1", fruit 2" long.—Only on Pinus contorta, Rocky Mountains to

Oregon and California ; near Breckenridge, at 10,000 feet altitude, Wolf,

1873. Flowers late in autumn.—In this and the next, species, accessory

flowers or flowering branchlets are developed on the fruiting specimens, in

this lateral, in the next dorsal to the fruits or fruiting branches. In these

two we find no other secondary formation on the fertile plants, but in the

other species stei-ile branchlets are developed on them which would flower

in the following year ; thus these latter continue their existence for a longer

time than the two first ones.

Arceuthobium Douglasii, Engelm. ined.—Slender, small, \-\' high,

greenish-yellow, dichotomously branched; branches suberect, single or

with accessory ones behind the first ; flowers in short, usually 5-flowered,

spikes, staminate ones less than 1" wide, with orbicular-ovate acutish lobes
;

fruit 2£" long.—On Pseudotsuga Douglasii from New Mexico (on Santa Fe

River, Rothrock, No. 69, 1874J to Utah, Parry, Siler, and Northern Ari-

zona, Camp Apache, G. K. Gilbert (109), 1873.—Flowers May-June.—

Similar to the last, but smaller, and never with verticillate branchlets or

flowers, which are so common in that species The thallus-like tissue or

stroma, which creeps along within the bark of the nurse plant, buds out in

autumn all along the three years old shoot; after about 12 months, the

flower-buds are formed, to open in the following spring, after which the life of

the male plant is exhausted ; but it takes another year to perfect the fruit.

The female parasite, now fully three years old, generally dies, but sometimes

lives and fructifies another season. The Northeastern A. pusillum, Peck,

behaves in the same manner, while in A. Americanum and some other

species the buds of the parasite make their appearance at first only among

the older bud-scales of the pine branch.

Var. ? microcarpum is parasitic on Picea Engehnanni, found by Mr.

Gilbert in 1873 (100 and 102) in the Sierra Blanca, Arizona; it is a little

taller, 1-2' high, but has much smaller fruit, only If" long, the smallest,

of any American species.

Arceuthobium divaricatum, Engelm. ined. A. campylopodum, var.
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Engelm. PI. Lindh. 114.—Much stouter than the last, 2-4' high, below

1" in diameter, olive-green or light brownish; branches spreading, often

recurved ; staminate flowers few and scattered, or in 3-7-flowered spikes,

1" in diameter, with ovate, acute lobes ; inflorescence often bearing sterile

branches from the same axils as the fruiting ones and behind them ; fruit

l£-lf" long

On Nut-pines (P. edulis and monophyllos) from Southern Colorado

through New Mexico to Arizona, G K. Gilbert, 1873 (116), Dr. J. B.

Girard, 1874. Flowers August and September. Intermediate in size and

color between the last- and the following; well marked by its divaricate

habit and its scanty flowers.

Arceuthobitjm robustum, Engelm. PI. Fendl. p. 59 ; A. cryptopodum,

Engelm. PI. Lindh. p. 214.—Stout, 2-4' high, 2-3" thick at base, panicu-

late, much branched, brownish-yellow to dark olive-brown; staminate plants

smaller than the pistillate ones ; staminate spikes with much-compressed,

adpressed buds; flowers mostly 3-parted, 1^-1^" wide; anthers attached

above the middle of the ovate, acute lobes ; ripe fruit 2
J" long.

Only on Finns ponderosa, Colorado, New Mexico, and Arizona; Camp

Apache (G. K. Gilbert, 1873) and Mount Graham (Rothrock, 787), 1874.

Flowers in June. Fruit mature in August and September. The closely

allied A. occidentale, Engelm., is distinguished by more elongated spikes,

ventricose, divaricate buds of the staminate, mostly 4-parted, larger flowers,

with lanceolate, acuminate lobes and anthers attached below their centre

;

it also occurs on Pinus ponderosa, but more frequently on other Conifers.

Both persist for several years, the female plants always longer than the male.

SANTALACE^E.

Comandra pallida, var. angustifolia, Alph. DC—Rocky Canon,

Arizona (273).

Comandra umbellata, Nutt.—Nevada.



CATALOGUE. 255

CONIFERS.

By De. George Engelmann.

Abies* subalpina, Engelm. Am. Nat. 1876, p. 554; Trans. Ac. St.

Louis, 3, 597; Abies grandis in part, of the Rocky Mountain botanists.

—

A large tree, 60-80° high, with very pale and thin, smooth, or, only in very

old trees, cracked, and ashy-gray bark; leaves £-1' long, dark green above,

paler or whitish underneath, on the lower branches flat, grooved above,

notched at tip and distichous, those of fertile or of erect shoots all around

the axis, sharp-pointed and convex and often with stomata above ; cones

cylindrical-oblong, retuse, 2£-3' or 3£' long, 1-1^' thick, of purplish-brown

color ; bracts broadly oval, denticulate, mucronate, much shorter than the

nearly orbicular or sometimes somewhat quadrangular scale
;

purplish

wings of seeds nearly twice longer than wide ; cotyledons 4-5.

Colorado to Utah on the higher mountains and near to the timber-

line ; extending north and northwestwardly. A poor, soft, almost spongy

timber, with paler bark than any other American species. The resin ducts

of the leaves are imbedded in the parenchyma, about equidistant from the

upper and the lower surface.

Abies concolor, Lindley ; Engelm. Trans. /. c. 600.—A large tree,

80-150° high, with ash-colored, at last thick and much cracked bark, with

longer and broader leaves than the last (in young trees often 2-3' long,

shorter in old ones), 2-ranked, and when young glaucous, later pale dull

green, with stomata on both sides ; leaves on the upper branches obtuse,

convex above, often falcate ; cones cylindrical-oblong, obtuse, 3-4' or

even 5' long, 1^-lf thick, mostly apple-green, sometimes purplish-gray;

bracts orbicular-ovate, mostly mucronate, much shorter than the very

* Abies, Link, not Don ; Jbks sect. (Firs), Gray's Man. ; Pinna sect. Abies, Endl. Parlat. ; Picea,

Don.—Couiferous trees with more or less flattened, and on the sterile braneblets, by a twist near tbeir

bases, two-ranked, sessile, persistent leaves, which eventually leave on the branches circular, flat scars;

flowering from the axils of the leaves of the previous year; staminate flowers (usually called staminato

aments) in the form of an oval or cylindrical anient ; anthers without crests, bursting transversely with

largo (0.11-0.14mra in the larger diameter) 2-lobed pollen-grains; cones erect ou the more or less hori-

zontal braneblets, maturing in one season; their scales wilb their enclosed or exsert membranaceous

bracts tailing from the persistent axis ; seeds covered with balsam-receptacles, and partially but per-

manently enclosed in the pergamentaccous base of the wing, which covers the outer and laps over the

inner surface.— Stately trees of rapid growth, but with brittle and rapidly decaying wood.
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broad, transversely dilated scale; wings of seeds pale, very oblique, as long

as wide; cotyledons 5-7, usually 6.

Common on the mountains of New Mexico and Arizona. Thence

extending through Southern Colorado and Utah and throughout the Cali-

fornia Sierras. A tree of beautiful foliage, highly prized in cultivation

;

furnishing better timber than the last, from which (besides the characters

already enumerated) it can always readily be distinguished by the two

resin-ducts of its leaves lying close to the epidermis of the under surface.

In Colorado as well as in California it has often been named A. grandis, a

species which properly belongs to the coast regions of Oregon, the Lower

Columbia River, Vancouver Island, etc.

Picea* Engelmanni, Engelm. ; Abies JSngelmanni, Parry; Pinus com-

mutata, Parlat.—Large trees, 60-100° high, with thin, cinnamon-brown,

scaly bark; branchiefs mostly pubescent; leaves 4-sided, slender and

acute or acuminate in younger, and shorter, stouter, short-pointed, and

curved in older trees (especially in higher altitudes), with stomata on

both sides ; cones oval or oblong, about 2" long, paler or purplish, fall-

ing off at maturity ; scales thin, erose-denticulate, broad, with a rounded

edge or usually somewhat prolonged upward and truncate ; seeds half as

long as the very oblique wing, usually with 6 cotyledons.

San Francisco Mountains, Bischoff; Sierra Blanca, Gilbert; Mount

Graham, Rothrock (784). The most southern localities known of this

northern and sub-alphine species, which extends through the Rocky Mount-

ains to British Columbia and to Oregon, forming extensive forests. A
beautiful tree, often 2° and even 3° in diameter ; timber similar to that of P.

nigra of the Northeast and P. excelsa of Europe: above timber line, it

dwarfs down to mere shrubs, often prostrate, but loaded with cones.

* Picea, Liuk, not Don ; Alms, Don ; Abies suet. (Sprnces), Gray's Man. ; Pinus sect. Picea,

Endl., Parlat.—Coniferous trees with single evergreen, more or less 4-sided leaves, which at last sepa-

rate from a prominent, persistent, ligneous base; flowering from the axils of the leaves of the previous

year ; staminate flowers as in Abies, hut stamens tipped with a large, nearly orbicular, denticulate crest;

cells opening longitudinally
;
pollen as in Abies, 0.09-0.i:S",m in longer diameter; cones pendulous from

the ends of short or elongated brauchlets, maturing in one season ; scales and small enclosed membra-

naceous bracts persistent on the axis ; seeds without balsam-vesicles, imbedded in the excavation of the

membranaceous base of the wing, which leaves tueir under side nearly free and permits them to drop

out.—Trees of slower growth than the firs, with white, soft, but tough, close, and highly esteemed timber.
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Pseudotsuga* Douglasii, Carriere ; Abies Douglasii, Lindl.—Often

one of the tallest trees known (in favorable localities, in Oregon, even

300-350 feet high), with very thick, much cracked, brown bark, spread-

ing branches, conspicuous, somewhat persistent bud-scales, slender, flat,

linear, obtuse or acutish leaves, f-lq, rarely \\ inches long; cones ovate-

oblong, usually 2-3' long, brown, well marked by the protruding, long-

cuspidate bracts; scales orbicular, concave; oval wings about as long as

the somewhat triangular, pale seeds; cotyledons 6-8.

Common through Arizona, as it is through all the western mountain

regions, down into Mexico.—Leaves stomatose and whitish only on

the lower surface, with 2 resin-ducts close to the epidermis of the under

side.

PiNUSf flexilis, James; Parlat. in DC. Prod. 16, 2, 403.—A middle-

sized tree, with a smoothish, or, in old trees, lightly furrowed, pale or ash-gray

bark; leaves in fives, mostly entire and smooth-edged, 1^-2' long, in a loose,

deciduous sheath, about £' in length ; involucre of the oval staminate flowers

composed of 8-9 oval, obtuse scales; anthers with a short lacerate or toothed

crest; cones sub-terminal, J spreading, or slightly reflexed, ovate-cylindrical,

* Pseudotsuga, Carr. Conif. ed. 2, 25G; Abies, sect. Tsuga (in part), Endl.—Coniferous trees, with

flattened, entire, somewhat 2-ranked, distinctly petioled leaves, leaving on the hranchlots scarcely

prominent, transversely oval scars; flowering from the axils of the leaves of the previous year; staminate

flowers resembling an oval or subcylindrical anient; anthers with a recurved, spurlike point; cells

openiug longitudinally; pollen oval-subglobose : sessile cones subpeudulous, maturing in one season
;

scales and their much elougated bracts persistent on their axis; seeds without balsam-vesicles, not

separating from the wing.—Very large trees, with very thick bark and reddish or yellowish wood, of

secondary value, which is characterized and well distinguished from the wood of all the allied genera,

and of most coniferous woods, by the abuudauco of spiral vessels, otherwise so rare in this family. The
difference in the pollen, the seeds, and the leaf structnro make a separation of this genus from Allies as

well as from Tsuga necessary.

t To the character of the genus Pinus may be added : Staminate flowers surrounded by an involu-

crum, of a somewhat definite number of scales (3-15 or 20), the lowest, lateral, pair of which are strongly

keeled; pollen-grains lobed, similar to that of Abies and Picca, but only half as large, 0.04-0.06min wide.

The bracts of the cones, which, in the allied genera, remain membranaceous, become here much thickened

and corky, and, together with the scale below them, form a sort of cell for the reception of the seeds. The
base of the wing only partially covers the upper side of the seed, and usually forms a mere rim around the

seed, which easily separates from it; in a few species, the wing is firmly attached to the seed, and in a

few others it is reduced to a narrow margin ; the seed never shows balsam-vesicbs.

t The fertile ameuts of Pinus, and consequently the cones, are usually called terminal, but they

never are that, but always lateral, and either appeal between the uppermost leaves and the terminal

bud, when they may be called sub-terminal (P. resivosa, Strobus, sylvestris), or the axis continues to

elongate after the formation of the aments, when these and consequently the cones become lateral, the

axis bearing leaves and sometimes other aiaents above them (P. Teedu, and especially inops, and in

Europe, /'. Balepeiais). In some species both forms occur, or only a few leaf-bundles intervene between

17 BOT
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3-4£' long-, squarrose by the more or less protruding thin-edged scales, the

free part of which is rounded or more or less triangular, rarely reflexed;

seeds 5 or 6" long, somewhat angled, with a narrow deciduous wing-rim;

cotyledons 6-7.

Var. a. serrulata.—Leaves slender, slightly and distantly serrulate, and

as in the two following varieties, with few or scarcely any stomata on the

back; cones of the ordinary form.

Var. /?. macrocarpa.—Leaves slender, entire; cones cylindric, 6-8'

long, 2J' in diameter, the apophysis of the scales short, rounded.

Var. ;/. reflexa.—Leaves as in last; cones ovate-cylindrical, about 4'

long; apophysis elongated, reflexed.

A middle-sized tree, rarely more than 50 feet high, on the higher

mountains of Colorado, New Mexico, and Arizona, extending to Southern

California. Var. a was found by Dr. Rothrock on Mount Graham (783)

;

var. y, by the same, on Santa Rita Mountain (east of Tucson) and in the

Sanoita Valley (654 and 1001). The cone of 1001 resembles that of the

Asiatic P. Koraiensis, or of a small P. Ayacalvuite from Mexico. Var. /? was

collected on the San Francisco Mountains by Mr. Ferdinand Bischoff in

1871.—The species is intermediate between the true Strobi and Cenibra; of

the former it has the peripheral resin-ducts, usually 2, on the dorsal side;

with the latter it has the large, almost wingless seeds in common; from

both it is distinguished by the back of the leaf being marked b}r a single,

or a few series of stomata. It thus becomes the type of a third section of

the Strobus-like Pines, which may be arranged as follows

:

1. Cembrce, with large, almost wingless seeds; dorsal face of leaves with-

out stomata; resin-ducts of the serrulate leaves imbedded in the parenchyma;

P. Cenibra of Europe and Asia with appressed, and P. Koraiensis of Northeast-

ern Asia with squarrose cone-scales. 2. Flexilcs, with similar seeds, but entire

or nearly entire leaves, with a few series of stomata on back, with peripheral

ducts; P. flexilis, P. albicauUs, and the Asiatic P. pygmoia. This last is thus

entirely distinct from P. Cembra, as a variety of which it has long been

considered by Parlatore and other botanists, while P. Mandsclmrica, at least

the aiuents and the terminal bud. Wben, in the following season, the axis elongates, while the annul,

matures to a cone, this latter naturally becomes quite lateral, but we continue to designate it as sub-

terminal, in relation to its own, coetaneous, part of the axis.
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what I have seen under that name, is a true Cembra, not to be thrown

together with P. pygmcea, as has been done, and distinguished from Cembra

itself by the denticulate Strobus-Wke leaf-tips. 3. Eustrobi, with distinctly

winged seeds, leaves sharply serrulate on the edges and generally denticu-

late all over the tip, mostly without stomata on the back, and with periph-

eral ducts, like the last. Of this subsection we have P. Strobus, monticola,

and Lambertiana ; Mexico has P. Ayacalmite; Japan, P. parvflora: the East

Indies and Turkey, P. excelsa with P. Pence.

Pinus monophyllos, Torr. & Frem. Report Expl. Exped. 1842-1844,

p. 319, t. 4; Parlat. I. c. 378.—A small tree, of scraggy growth, with gray

bark and stout, mostly single,* terete leaves (rarely in pairs, and then

semicylindrical and entire on the margins), 1 £-2' long, \-\" thick or wide,

with a deciduous sheath; involucre of the staminate flowers of about 6

scales; anthers with a short, entire or denticulate knob; cones subterminal,

ovate-subglobose, 2 or 2i' long and nearly as thick, consisting of few large

scales with thick pyramidal apophyses, but without prickles ; oval seeds

about h' long, with a wing nearly 1" wide; cotyledons 7-10.

The oft-described Nut-pine of Fremont's first expeditions, 35 years

ago, common from Arizona to Utah and California. This and the follow-

ing species furnish an important article of food to the Indians and other

natives. That single leaf, before its nature was properly understood, troubled

botanists a good deal, so that Endlicher, supposing that the single leaf con-

sisted of two agglutinated ones, went so far as to change the name into P.

Fremontii. They are really single leaves, and the only instance of such

leaves in the genus (I do not speak of the primary leaves of seedlings or

young shoots, but only of the secondary leaves, which grow in bundles on

what we must take for reduced branchlets).

* The fresh leaves of pines, when single, are terete, and when dry, become grooved and ridged ; the
leaves which grow in pairs are semiterete, flat on the upper or inner, and convex on the lower or outer
side, and only when (on the tree as well as still more in the herbarium) they become dry, they assume that
channelled form which we hud so often described as characteristic of a species; those leaves that grow
in bundles of 3 or 5 are convex on the dorsal and ridged on the upper side; those with 3 are flattish,

about half as thick as wide ; those with 5 are triangular and nearly as thick as wide. It is therefore
superfluous to minutely describe the form of the leaves, as that is already given when the number
within the sheath is stated, nor is it proper to describe the dried and shrivelled condition. The serra-

tnres, their closeness, the size of the minute teeth or their absence (only in a few Western American
species the edges of the leaves are without teeth) are of much greater importance, and to some extent
the nature of the tip is also of value.
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Pinus edulis, Engelm. in Wisliz. Mem. note 2.—Similar to the last,

but with more slender, entire leaves, mostly in pairs, rarely in threes ; stami-

nate flowers surrounded by a 4-leaved involucre ; anthers with a knob or

short spur ; cones and seeds similar to those of the last species, only a little

smaller; cones usually but l£' long; cotyledons as in previous species.

Camp Bowie, Arizona, Rothrock (493). Common from Southern

Colorado through New Mexico to Arizona. The two species here described,

together with the slender and 3-leaved P. cembroides, with harder shells to

the larger seeds, and 8-12 cotyledons, and the little-known 4-5-leaved

P. Parryana of the northern part of Lower California, constitute a small

group of very peculiar Pines, which we may designate as the Cembroid

Pines, characterized by the leaves of the flexilis group (with entire margins,

peripheral ducts, and deciduous sheaths), by the seeds of Cembra and by

the cones and scales of Pinaster. Perhaps it would be proper not to lay

too much stress on the number of leaves and minor characters, nor on

their geographical difference, and to unite them under the oldest and most

appropriate name of P. cembroides, Zucc, though systematists, counting

the leaves, have separated them widely in their books.

There is no pine entirely analogous to them in the Old World, unless

we should refer here the little-known P. Bungeana, Zucc; Murr. Conif.

Jap. 18, of Northern China. It has similar, small, subglobose cones,

though with less prominent knobs, but armed with recurved prickles ; the

seeds are smaller, with a very distinct wing, the leaves in threes lose their

sheaths as our Nut-pines do, but are serrulate, and have several peripheral

ducts, but, singularly enough, also usually a single interior or paren-

chymatous one, forming thus a link between several groups.

Pinus Arizonica, n. sp.—A middle-sized tree, 40° high, 2-3° in diam-

eter ; branches squarrose, with persistent bracts ; leaves in fives, 5-7'

long, J" wide, closely serrulate, in a sheath over 1' long (when old less

than half as long) ; oval cone 2f long, \\' thick ; scales with a prominent

knob, which in the lower ones is recurved, armed with a recurved prickle.

On the Santa Rita Mountains, in Southern Arizona, Rothrock (652),

in 1874. "The best lumber of that region, there called yellow pine."

This seems to be a meagre account to found a new species upon in a genus
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so difficult as Pinus, but I find it impossible to unite it with any other of

the allied species. It has the cone of P. ponderosa, especially of that form

figured by Torrey as P. deflexa, and, like all forms of that species, it has

the peculiarity that the fallen cones, found on the ground, are always

imperfect, their lowest part remaining attached to the branch for another

season ; I do not know of any other pine with this singular character.

But we could not well class this 5-leaved pine with the 3-leaved ponderosa.

On the other hand, the form of the cone and its scales will not permit us to

refer it to the Mexican P. Montezuma, though the structure of the leaf is

very similar to that of this pokymorphous species, which appears to include

even P. Hartwcgii. The three parenchymatous ducts of the leaf and the

strengthening cells* within the sheath of the vessels are exactly as we find

them in Montezuma, and different from ponderosa.

Pinus ponderosa, Dougl. Parlat. /. c. 305.—A large tree, with large and

spreading head, thick, deeply cracked, red-brown bark, and heavy, resinous,

yellowish wood ; thick branchlets, rough from leaf-scars and the persistent

remnants of bracts ; leaves in twos or mostly in threes, 4-8', in some rare

forms 10-12', long, §" wide, with sheaths at first 1' long, when old with-

ering to 2 or 3" long; staminate flowers cylindric, with an involucre of 10

or 12 scales, the lowest pair of which is about two-thirds as long as the

innermost ; anthers with a large sub-orbicular crest ; fertile aments sub-

terminal
;
patulous cones oval or rarely elongated, very variable in size,

2-G' long ; knob of the scales more or less prominent, and in some forms

even recurved, bearing a rather stout prickle ; seeds black, ridged on the

lower side, wing broadest in the middle
; cotyledons 6-8, or in the largest

seeds as many as 10.

Colorado, New Mexico, and Arizona, extending through the Northern

Rocky Mountains and adjacent regions to Oregon and California, mostly in

the middle altitudes ; the most common and most useful timber of many

•This uaino has been given to longitudinal cells with very thick wally, destitute of chlorophyll,

which are characteristic of most pine-leaves, anil by their different disposition aid in distinguishing them
from one another. Tbey are generally arranged close, to the epidermis, and especially in the angles of

the leaves, aud bavo usually about the samo diameter as the epidermis-cells themselves. We find them
also occasionally surrounding tbe ducts, c. tj. in P. ponderosa, also in the Cembroid Pines aud in P. Bal-

fouriana and /'. aristata; while in P. fieriIh they always leave the ducts free, a character by which
we can readily distinguish the leaves of tin se species, otherwise so similar. Not rarely arc they found
within the sheath, strengthening, as it seems, the ceutre of tbe leaf.
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parts of that district and generally known there as "yellow pine". A most

variable tree, several forms of which have received distinct, specific appel-

lations, but the specimens collected in these expeditions all appear to

belong to the ordinary smaller-leaved and smaller-fruited form. Whenever

the macroscopic characters leave any doubt, the microscopic structure of

the leaf appears to offer a sure guide. The leaves contain two or three or

often more parenchymatous resin-ducts, usually of uncommonly small diame-

ter, always with some, and often surrounded by many, of those strengthening

cells of which I have spoken before; the same cells occur within the sheath,

above and below the bundles of vessels. I have examined the leaves of

20-30 specimens from the whole range of the species, and have never failed

to discover this same structure, which I must therefore consider as char-

acteristic of the species.

Pinus Chihuai-iuana, Engelm. in Wislizen. Mem. note 26 ; Parlat. /. c.

397.—A middle-sized tree, with ternate, closely serrulate leaves 2J—4'

long; the loose glistening sheaths h' long, deciduous after the first season;

staminate flowers slender, cylindric, about J' long, sometimes interspersed

among the foliage; involucre as long as the nearly entire-margined bract,

of 8-10 scales, the outer about half as long as the inner ones ; anthers with

an almost orbicular crest ; oval cones sub-terminal, small, 1 J' long ; knobs

of the scales bearing recurved, deciduous prickles.

Southern Arizona, in Sanoita Valley, at 6,500 feet altitude, Rothrock

(649), in 1874 ; also Wright, and in Western Chihuahua, Wislizenus.—

A

tree 30-50° high, " with bark resembling yellow pine "; easily distinguished

by the characters given, and especially by its deciduous sheaths. All the

Strobi and Cembroids have such deciduous sheaths, but among the Pinas-

ters the sheaths are persistent, except in one or two Mexican species, in P.

JBungeana, above mentioned, and in this species. Leaves strongly and

closely serrulate, and with three or often four parenchymatous ducts.

Pinus contoeta, Dough, var latifolia, Engelm.; P. Murrayana, Balf.

Oreg. Com. Rep.—A middle-sized tree, sometimes 60-80° high, and 2-4°

in diameter, with thin, scaly bark of grayish to red-brown color, and close,

white, rather soft wood; leaves in pairs, li-2' or rarely 3' long and 1"

wide ; staminate flowers oblong, 6" in length, their involucre commonly of
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6 scales; crest of the anthers rounded; pistillate aments subterminal, their

scales with erect or spreading points ; cones oval, usually very oblique, and

often curved, reflexed, 1^-2' long; scales, especially the lower ones, with

largely developed pyramidal knobs in the centre, much smaller on the inner

side, armed with strong or sometimes slender, awnlike prickles ; seeds

black, rough, ridged on the lower side; wing widest below the middle;

cotyledons usually 5.

Southern Colorado to California, apparently not noticed in Arizona.

A valuable timber tree of the northern mountain regions, forming large

forests in the higher altitudes of the Rocky and California mountains,

reaching into the British Possessions. The original form, discovered by
Douglas near the mouth of the Columbia River (P. Bolanderi, Parlat), is a

seaside tree, extending up and down the coast, resisting the ocean storms,

as does P. Halcpensis those of the Mediterranean, and protecting the inside

vegetation; it is distinguished by its low, scrubby, and often shrubby

growth (whence probably the name), and its slender leaves, not more than

£-§" wide ; northward, in British Columbia and Alaska, both forms com-

pletely run together. The species was formerly confounded with the East-

ern P. inops, which differs by its lateral, more or less pedunculated cones

;

it is more closely allied with the Northern P. Banksiana, which, however,

bears its scarcely prickly or entirely unarmed, mostly lateral, rarely sub-

terminal, cones erect or patulous, never recurved: a very unusual occurrence

among pines. The cones of the Rocky Mountain form, and also those of

the seaside scrub, are usually persistent for many years, and often remain

closed after maturity (serotinous), while in the variety of the Sierras they

appear to open on maturity, and to drop before the following season, as

Prof. C. S. Sargent observed.

Jumpekus Virginiana, Linn. ; Engelm. American Junip. in Trans. Ac.

St. Louis, 3, 591.—Santa Fe, N. Mex., Rothrock, in 1874 (43). Readily

distinguished by its slender branchlets and leaves with entire margins.

Junipeuus occidentals, IIook.,var. monospeema, Engelm. Junip.590.

—

A small tree or a bush, with fibrous bark, squarrose branches, and obtuse,

minutely denticulate leaves in twos and threes; berries globose, blue-black,

or sometimes copper-colored, 3-5" thick, resinous, pulpy ; seeds 1 or 2.
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Chiricahua Agency, Arizona, Rothrock. A form common from South-

ern Colorado to New Mexico and westward; distinguished from the original

J. occidcntalis of Oregon and California by its more squarrose growth, thin-

ner branches, and smaller fruit.

Juniperus pachyphlcea, Toit. Bot. Whipp. in Pac. R. R. Rep. 4, 142;

Engelm. I. c. 589.—A middle-sized tree, with spreading head and thick,

fissured hark ; branchlets slender ; leaves elongated, often resiniferous on

the back, with slightly denticulate margins ; berries large, glaucous, many-

seeded.

An important tree in Western New Mexico (Fort Wingate, Rothrock,

number 140, in 1 874) and Northern Arizona ; readily distinguished from

all the other species by its bark, which Dr. Rothrock compares with that

of the white oak, and others with the bark of pine.

Juniperus Californica, Carr., var. Utahensis, Engelm. Junip. 588.

—

More slender than the western type, J. Californica, with thinner branches

and smaller, not so strongly fringed leaves, often in twos; smaller, more

globose berries; embryo with 5 cotyledons, as in the species.

Camp Apache, Arizona, Gilbert, Rothrock.

GNETACE.E.

/ Ephedra antisyphilitica, C. A. Meyer.—Arizona and New Mexico.

Ephedra trifurca, Torr.—Arizona and New Mexico.

ENDOGENS.

ORCHIDE^.

Microstylis Montana.—Bulb 1' in diameter ; stem 6'-15' high, with

2-3 broad sheaths at base ; 1-2 oblong-lanceolate, obtuse leaves, tapering

below into sheaths ; flowers many, sessile in a narrow spike (which is 2-5'

long), yellowish-white, without the ovary 1" long, each one subtended by

an oval bract 1" long ; sepals equal or nearly so, oval, rather obtuse ; lip

next the axis, somewhat triangular-ovate, conspicuously sagittate at base,

but obtuse or occasionally notched at apex ; lateral petals filiform (usually

coiled up), somewhat longer than the sepals; column very short, tapering to a

point, and with a very minute tooth on either side below ; stigma a small depres-
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sion or pit; anther nearly sessile, of two parallel cells, open above, and free above

from column, pollen masses two, not divided, or ivith a mere sulcation, attached to

the minute gland on the tip of the column ; mature capsules 3-4" long, oval.

It is partieulary remarkable in having a dense spike of sessile flowers.

Mount Graham, Arizona, at an elevation of 9,500 feet (734). It appears

to be extremely rare. I am indebted to Mr. Watson for indicating the

genus, and also for the information that the plant was probably undescribed.

Habenaria leucostachys,— ?—Stem leafy ; leaves oblong-lanceolate,

obtuse
;
spike long, densely flowered ; bracts about as long as the flower.

My specimen from Willow Spring, Arizona (269), shows a well-marked,

hooded, posterior sepal, such as we might expect to find in H. dilatata, but

is without the dilated base to the lip and the trowel-shaped rostellum of th,e

latter species ; lip lanceolate, not longer than the somewhat curved spur.

The locality whence this specimen was obtained was a very cold, damp one

(even though in Arizona), at an altitude of 7,195 feet.

Habenaria hyperborea, R. Br.—Colorado (965).

Habenaria dilatata, Gray.—Colorado ; in company with the above.

Quite too near some forms of the above species, as the characters on which

the distinctions are founded vary immensely.

Epipactis gigantea, Dougl.—Nevada.

Goodyera Menziesii, Lindl.—Entirely in accord with the figure (Spi-

ranthes decipiens, Hook.), 204, Hook. Fl. Bor. Amer., except that on either

side of the base of the lip, in some of my specimens, there is a distinctly

serrated crest. Other flowers from the same spike have a single crest

in the median line.

Mount Graham, Arizona, at 9,500 feet elevation (749).

Spiranthes Romanzoviana, Chamisso.—Mount Graham, Arizona, at

9,500 feet elevation (752) ; Utah ; Colorado.

Corallorhiza Macr^ei, Gray 1—I name this specimen so with great

doubt. It will more likely prove to be new, I think. It differs from the

genuine C. Macrcei in its smaller flowers, short, thick column, spur short,

thick, and truncate, the lip oval, and with a distinct auricle on either side

at base.

Mount Graham, Arizona, at 9,500 feet (750).—This peak appears to
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be especially a rendezvous of our more northern forms of Orchids. It is not

unlikely that the summits of the White Mountains of Arizona still further

north woidd show even a greater number.

IRIDE2E.

Iris Tolmieana, Herb. Bot. Beechey.—South Park, Colorado, com-

mon (967). Dr. Loew also collected an imperfect specimen from further

south, probably New Mexico.

Sisyrinchium mucronatum, Michx. (S. Bermudiana, L., of Preliminary

Report, 1874).—Regarded by Mr. Watson as distinguished from 8. Bermu-

diana, L, "by its low and usually very slender habit, the scape always

terminated by a single spathe sessile within the terminal longer bract, and

the flowers small, with segments setosely mucronate and capsides globose"

(Proc. Amer. Acad, xii, p. 277). My specimen (945) from Colorado has

larger flowers, and is probably somewhat out of range ; still I regard it as

belonging to this form.

Sisyrinchium bellum Watson (Proc. Amer. Acad. I. a).—6-18' high;

leaves narrow, smooth, shorter than the smooth stems ; terminal bracts

1-3' long, not longer than the peduncle ; spathes 2, enclosing 4-7 flowers

and maturing 2-4 capsules, which are somewhat obovate and transyersely

wrinkled when mature ; seeds obtusely angled and distinctly roughened,

about 10 to the cell, light purple
;
petals 4-6" long, toothed or slightly

mucronate ; stamineal column nearly 3" long and pubescent at the base.

The stem is narrowly margined.—Zuni, New Mexico, 6,500 feet eleva-

tion (171).

Sisyrinchium Arizonicum, Rothrock, Bot, Gazette, vol. 2, p. 125.—1-2

feet high; stem proper smooth, ancipital; leaves 6-12 inches long, 2-6

lines wide, gradually attenuate into an acute point, 2—4 distinct white ribs

in centre, and one or more less distinct toward either margin, minutely

pruinose- glandular, slightly roughened on the margin ; spathe of two

lanceolate leaves regularly tapering to the top, somewhat shorter than the

peduncles, of which each branch bears from 2-5 (most frequently 2); flowers

yellow, 1-1 J' in diameter, bright yellow segments of the perianth broadly

lanceolate ; anthers 6 lines long, linear, twice as long as the dilated fila-
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merits, which are united about one-third their length ; style cleft half-way

down into linear divisions ; seeds (immature) oval or nearly round, mar-

gined, on a funiculus longer than their diameter.

—

Plate XXVI. Natural

size. Fig. 1. Stamen, seen from outside. Fig. 2. The same, seen from

inside the flower. Fig. 3. Style. Fig. 4. Flower, with perianth removed.

Fig. 5. Mature capsule. All except the first enlarged about 5 diameters.

This handsome species (238) I discovered at Willow Spring, Arizona,

at an altitude of 7,195 feet; grows in damp places. There are indications

of its presence elsewhere in Arizona, and allied species are found in Mexico.

AMARYLLIDE^.

By Dk. George Engelmakn.

Agave Utahensis, Engelm., Bot. King's Report, 497 ; Engelm. Agav.

in Trans. Acad. St. Louis, 3, 308.—Stemless ; leaves suberect, or outer ones

spreading, lanceolate, tapering from a broad base, concave, 6-12' long, 1-2'

wide, not constricted above the base, very thick, hard, glaucous and rough,

terminating in a long (1 inch) pale spine, with broad whitish teeth on the

margin ; flowering stalk 5-7° high, with a spike-like raceme of yellow

flowers each 1' long, in pahs, or often in clusters of 4, on distinct pedicels

;

lobes 3 times longer than the funnel-shaped tube, which bears the stamens

in the middle ; filaments and style not much longer than the perigon

;

capsule oval subcylindric, about 1' long.

Northern Arizona, Bischoff, to Southern Utah.

Agave PAFim, Engelm. Agave, 1, c. 311. (A. Americana, var. flati-

folia, Torr. Bot. Mex. Bound. 213.)—Stemless; numerous short and broad

(9-12' long and 3-3J' wide) leaves crowded around the base of the stalk

pale, glaucous, with small, almost black, spiny, straightish teeth, and with a

dark, horny margin toward the cuspidate tip, which terminates in a robust,

somewhat triangular, black spine 1' in length; stout scape 8-12° high,

bearing a large, branched panicle of cream-colored flowers over 2' in

length
;
perigon deeply 6-parted ; lobes twice as long as tube, which bears

the long-exsert stamens in its throat ; capsule broadly oval, sessile ; seeds

larger than in either of the other species.
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Western New Mexico and Northern Arizona ; Rocky Canon, Roth-

rock (274), in 1874. Parry, Bischoff, only fruit. Dr. Rothrock's observa-

tions and very complete specimens enabled me to give a connected account

of this species, of which fragments only had been known for many years.

Rev. Mr. Greene noticed the abundant secretion of a sweetish liquid filling

the tube, which has also been observed in other species. The rootstock is

used as a substitute for soap by the natives, under the name of Amole,

much like that of Yucca, and, when roasted, is considered a great delicacy,

named Mezcal.

Agave Palmebi, Engelm. Agave, I. c. 319.—Stemless ; leaves lance-

olate, 10-20' long by 2-2
J' wide, attenuate into a slender, terete, narrowly

channelled, brown spine ; marginal teeth flexuous or recurved, dark brown;

scape as in the last
;
panicle loosely branched ; flowers 2' long

;
perigon

whitish, lobes a little shorter than tube, stamens from its middle, and,

together with anthers and style, long exsert, purplish ; capsule cylindric,

stipitate ; seeds small, roughish.

Camp Bowie, Arizona, Rothrock (496), 1874; Palmer, in Southern

Arizona. Similar to the last, but readily distinguished by its longer, nar-

rower leaves and the other characters enumerated. Used for the same

purposes as the last.

ALISMACE^E.

Triglochin palustre, L.—South Park, Colorado (952).

Triglochin maritimum, L.—Alkaline plains of South Park and San

Luis Valley, Colorado (942, 951).

NAIADES.

Potamogeton gramineus, L., var. heterophyllus, Fries.—South Park,

at 10,000 feet elevation (961). No mature fruit.

Potamogeton perfoliatus, L., var. lanceolatus, Robbins?—Twin

Lakes, Colorado (960).

Potamogeton marinus, L.—Twin Lakes and San Luis Valley, Colo-

rado (955).

Potamogeton pectinattjs, L. (959).

Naias major, Roth.—Huntington Valley, Nevada.
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TYPHACE^.

Sparganium eurycarpum, Engelm.—Swamps of the San Luis Val-

ley (956).

Sparganium simplex, Huds.—Twin Lakes (957); swamps of the San

Luis Valley (958).

LILIACE^.

Fritillaria atropurpurea, Nutt.—Nevada.

Fritillaria pudica, Spreng.—Nevada.

Lilium Piiiladelphicum, L.—Central Colorado.

Lloydia serotina, Reich.—South Park, Colorado (943).

Calochortus Nuttallii, T. & G.—Utah; also a small-flowered form

from Fort Wingate, New Mexico (148).

Calochortus Gunnisonj, Watson (vol. v, King's Report, p. 348).

—

Central Colorado (941); also Eastern New Mexico.

Leucocrinum montanum, Nutt.—Clear Creek Canon, Colorado (944).

Allium cernuum, Roth.—South Park, Colorado (948).

Allium atrorubens, S. Watson (King's Report, vol. v, plate xxxviii).

—

Nevada.

Allium reticulatum, Fras.—Denver, Colo. (946).

Allium mutabile, Mx.—South Park, Colorado (947); Willow Spring,

Arizona, 7,195 feet elevation (237).

Allium scaposum, Benth.—Small-flowered form from White Mount-

ains of Arizona, at 8,200 feet elevation (197). Vol. v, King's Report,

plate xxxviii, figs. 10 and 11.

Allium anceps, Kellogg.—Mineral Hill, Nevada.

Camassia esculenta, Lindl—Independence Valley, Nevada.

Milla biflora, Cav.—Southern Arizona at 5,550 feet elevation (523).

Echeandia* terniflora, Ortega.—Smooth, 6'-2° high; linear leaves

*Echkandia, Ortega.—Divisions of the perianth (!, with three nerves in the middle of ejeh.

Stamens 6, inserted on tho baseof the perianth divisions, subhypogynous ; filaments retrorsely serrulate.

Anthers oblong, divided below ; style somewhat club-shaped ; stigma three-lobed (slightly) and papil-

lose; capsule globose, ^-celled; ovules in 2 rows in each cell ; seeds orbicular, compressed ;
roots fibrous-

fascicled ; leaves linear, radical, ensiform ; inflorescence racemose, with two to three flowers, on jointed

pedicels, from each bract.
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hardly as long- as the scape; flowers 8" in diameter, dark orange-yellow,

on pedicels jointed at or below the middle; seeds 4-7 in each cell, black.

Stamens shorter than the style. From the descriptions and from the

scanty material at my command, I infer that this is an excessively variable

plant—Southern Arizona (537).

Smilacina stellata, Desf.—Utah, and South Park, Colorado (953).

Yucca* baccata, Torr.—A stout species, northward stemless, south-

ward with a low or higher trunk; leaves rigid and rough, 1-3° long, 1-2'

wide, with a stout terminal spine, the margin with few but thick fibres;

panicle oval, almost sessile, with large, thick, whitish bracts; flowers mostly

large, 2-3' long; fruit pendulous, pulpy, containing numerous thick seeds.

—

Bot. Mex Bound 22
1 ; Engelm. Trans. Ac. St. Louis, 3, 44.

Arizona (only fruit collected) to New Mexico and South Colorado,

extending into Southern California and Northern Mexico.—One of the

coarsest-looking species of this beautiful genus, remarkable especially for

its pendulous, edible fruit, which are called dates or bananas by the settlers,

and are eaten by the Indians and others.

Yucca angustifolia, Pursh.—A stemless or almost stemless plant, with

very rigid and sharp-pointed, linear, sparingly filamentose leaves 1-2° long

and 3-6" wide; raceme almost simple, spike-like, sessile; flowers usually

greenish-white; dry capsule erect, large (2J-3' long and half as wide), open-

ing with three valves through the dissepiments, each usually splitting again

at tip; seeds very thin, flat, 5-6" in diameter.—Engelm. I, c. 50.

Santa Fe, New Mexico, Rothrock (66), and from the Missouri plains to

Texas and Arizona.

A more showy variety is /?. elata, Engelm. I. c, with a trunk several feet

high, very rigid, glaucous leaves, often almost without fibres on the edge;

an expanded branching panicle, with larger, showy, white flowers.—Camp

Grant, Arizona, Rothrock (382), and Dr. Palmer.

VERATRUMf album, L.—Mount Graham, Arizona, at 9,500 feet eleva-

tion (395); Utah.

*Dr. Eugelmann has kindly famished the portion ou Yucca.

t This specimen was first named as above. Since this, however, Mr. Watson has marked a speci-

men for the Philad. Acad. Nat. Sciences as Veralmm Californicum, Dnraud. In vol. v, King's Report, p.

344, he regards Dnrand's species as a more loosely panicled form of Vcratrum album, L., and also consid-
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Zygadenus glaucus, Nutt.—Colorado (950). Also from the Mogollon

Mesa of Arizona a form corresponding well with the description and with

other specimens, save in the shape of the gland, which extends across the

lobes of the perianth, but has sometimes no upward heart-shaped divisions

whatever (103), Loew. The shape of the gland, I am convinced, is quite

too inconstant to serve as a specific test. A specimen from Anticosti Island

has exactly the gland of Z. Fremontii, Torr., and yet is in all other respects

a good Z. glaiicus.

Zygadenus elegans, Pursh (Fl. N. Am. vol. 1, p. 241).—1-2° high,

slender, upper leaves few, one or two somewhat elongated but not exceed-

ing the stem ; lower leaves narrow (4-6" wide), equal to or exceeding the

stem; pedicels in the developed flower 8-12" long, slender, exceeding the

narrowly lanceolate, thin, veined bracts; flowers "white" or yellowish-

white, 8-10" in diameter; divisions of perianth oblong, obtuse, longer than

the stamens ; racemes often paniculate at base ; oblong ovules in two rows,

20-25 in each cell. In my specimens of this species, the glands are usually

deeply and obtusely two-lobed, with the lobes entire and the veins indis-

tinctly seen. In a specimen of Z. cliloranthus, Rich, (for which species I at

first took this), from Fort Yukon, Alaska, the glands are less deeply lobed,

with the lobes truncate and distinctly toothed, and the veins quite plainly

seen. Not only do these shapes and divisions differ in the same species,

but often markedly in the same flower.

By Pursh, the flower is said to be white, the petals acute, and the

gland cinnabar-colored, in which points my specimens certainly do not agree

with the description Mr. Watson, on comparing this with the plants in the

Cambridge herbarium, names it as above ; and I do not hesitate to accept

his determination—Mogollon Mesa, Arizona, Loew (103); Willow Spring,

Arizona, at 7,195 feet elevation (213).

Zygadenus Nuttallii, Gray.—Apex, Colorado (944).

era our eastern V. viride, Ait., as differing frcm V. album, L., " oDly in the green herbaceous perianth,

the segments perhaps rather less attenuate at lase, the panicle more open and with longer branches."

The Oregon form (probably the same with which Dniand contrasted his V. Californicum in Plant. Prot-

ten. Calif, p. 101) Mr. Watson decides to be V. Kseksehollzii, Gray.

Comparing the specimen (305) from Mount Graham with an eastern V. viride, Ait., I find the lat-

ter to have much longer (relatively) and more delicate filaments, and the unopened anthers to b.< just

a little retuse at the apex, giving them, when fully opened, the appearance of a slightly four-lobed disk.
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XEROTIDEJE.

Dasylirion* GKAMiNiFOLiuMjt Zucc.—Caudex 4° high; scape 8-10°

high, 2' in diameter; leaves 2° long, 6-10" wide, spiny serrated; spikes of

the flowering panicle subtended by lanceolate, clasping bracts; perianth

white or whitish; filaments much exceeding the lobes; embryo cylindrical,

in the centre of a hard, horny albumen and nearly as long ; fruit whitish,

with a purple tinge, conspicuously 3-winged.—Southern Arizona (329, 655).

Dasylirium erumpens, Ton*.—Caudex and scape 6° high; leaves

linear, 2-3° long, 4-6" wide at base, and regularly tapering to the tip, semi-

terete below, channelled above, edges rough; fruit 3-lobed, 3-celled, and

not winged (but appearing so from the diverging cells), broader than long,

thin, membranous, and burst by the maturing seed ; the sheathing bract at

base of each primary branch attenuate into a long filiform tip.—Rocky

Canon, Arizona (278).

This my friend Mr. Watson has named Lindheimerianum, but it cor-

responds so well in its fruit and leaves that I have named it as above.

junce^:.

By Dr. George Engelmann.

Juncus Balticus, Deth., y. montanus, Engelm. Revis. June, in Trans.

Acad. Saint Louis, 2, 442.—A smaller inland form of this species, with

nearly equal segments of the perigon, longer, beaked capsule, and slender,

pointed seeds.—Colorado; New Mexico to Nevada; Rothrock (23).

Juncus triglumis, Linn—Ctespitose, with short subulate leaves, chan-

nelled near the base; naked stems 3-5' high, bearing a terminal head of 2

or 3 flowers, enclosed in large broad bracts ; obtusish sepals shorter than

the oblong, obtuse, mucronate capsule ; filaments many times longer than

the small anthers; large seeds loosely enveloped in the striated coat, appen-

* Dasylirion, Zucc.—Fl .wers dioecious. Male-flowers 2-3 iu clutters, enclosed iu thiD, hyaline,

somewhat fimbriate bracts; pedicels 1-2" loug, jointed above; perianth of similar white or whitish

divisions; filaments attached to the base of the divisions; pistil abortive. Female flowers iu bracteate

clusters, like the males; ovary sometimes 1-, sometimes 3-celled, with usually 0" ovules, of which but one

or two mature into seeds.—Erect, hard herbs, with clusttrs of narrow, recurved leaves crowuing the

caudex. Scape 0-14° high, terminated by large masses of small flowers. The ends of the leaves usually

split up into white, thin, strong fibres, which could doubtless be utilized iu the manufacture of cordage.

t Dasylirion graminifolium, Zucc. Since the above was put in type, Mr. Watson has determined this

plant to be a new and clearly distinct species, which he names I). Wheclcri. See note under Table of

Orders, at. end of volume.
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daged at both ends.—Twin Lakes, Colorado (J. Wolf), and generally on

the alpine summits of the Rocky Mountains and northward; also in

Europe

Juncus castaneus, Smith—Stems from a creeping rliizoma, about a

span high, naked or with one or two leaves ; basal leaves shorter than the

stem, rather stout, channelled below, nearly terete upwards; single or few

large, few-flowered heads generally from a foliaceous sheath; deep brown

flowers J' long; anthers half as long as filaments; prismatic capsules much

longer than flowers ; seeds £", or with the appendages 1£" long.—Mosquito

Pass, Colorado, J. Wolf (933), and generally on the alpine heights of the

Rocky Mountains, to the northwest coast, and in similar regions of the Old

World. A very conspicuous form ; flowers and seeds among the largest in

the genus.

Juncus tenuis, Willd.—Throughout Colorado and New Mexico.

—

Rothrock (45), in 1874.

Juncus bufonius, Linn.—San Luis Valley, Colorado.

Juncus longistylis, Torr. Bot. Mex. Bound. 223 ; Engelm. June.

453.—Caespitose, stoloniferous plants, with flat, grass-like leaves, erect

stems 1-2° high, bearing large, few-flowered heads, single or several in an

elongated, strict panicle ; flowers 2^-3" long, with ovate-lanceolate, acute

sepals, of nearly equal length; anthers much longer than the filaments;

prismatic capsule obtuse, mucronate, about as long as sepals; seeds ovate,

abruptly pointed at both ends, striate-reticulate.—Rocky Mountains to

California; Twin Lakes and South Park, Colorado, Wolf; Santa Fe, Roth-

rock (1005), with fewer and larger heads, and Ash Creek, Arizona (308),

with smaller, few-flowered heads in a panicle 3-5' long.

Juncus makginatus, Rostk.—Camp Lowell, Arizona, Rothrock (711),

the most western locality known for this species. A form with all the

sepals acute and aristulate.

Juncus nodosus, Linn., var. megacephalus, Torr.—San Luis Valley,

Colorado, J. Wolf; Rothrock (174), from Zuni, New Mexico.

Juncus Mertensianus, Bong.—Stems caespitose, from a stout creeping

l-hizoma, a span to a foot high, weak, compressed, leafy ; leaves compressed

from the sides, indistinctly cross-partitioned, mostly auricled at the sheaths;

18 BOT
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heads few, rather large, deep brown or blackish; flowers about, 2" long,

outer sepals acute, inner mostly shorter and obtuse, mucronate, rarely

similar to the outer ones ; stamens 6, or sometimes 3 ; filaments as long as

anthers, or longer ; ovary and capsule obovate, obtuse, abruptly pointed

by the short style ; seeds obovate, short-tailed at both ends.—Highest

mountains of Colorado; Mosquito Pass; Twin Lakes, Wolf; and north-

westward to Alaska.

Juncus xiphioides, E. Meyer, var. montanus, Engelm. June. 1. c.

481.—Stems flattened, £-l£° high, with laterally compressed, slightly cross-

partitioned leaves, mostly auriculate at sheaths ; heads few, many-flowered,

light or darker brown ; flowers smaller than in the last ; all sepals acute,

inner ones shorter ; stamens 6 ; capsule oval, rostrate, about as long as

sepals ; seeds oblanceolate, and pointed at both ends.

Sierra Blanca, Arizona, Rothrock (808), at 12,000 feet altitude, and

through the Rocky Mountains to California and Oregon. Our specimens

show only 1-3 heads, but at Zuni, New Mexico, Dr. Rothrock collected a

form (170) over 2° high, with few- (3-5-) flowered heads in compound

panicles; sepals very acute, of equal length; anthers half as long as filaments;

capsule (immature) rostrate. This form seems to stand near the original

type from the Pacific coast, or to form a transition from it to J. oxymetis.

COMMELYNE^.

Tradescantia Vieginica, L.—The narrow-leaved forms (372, 118),

New Mexico; also Camp Grant, Arizona.

CYPERACE^E.

Cyperus Nuttallii, Torr.—A small form, with three stamens and three

stigmas.—Sanoita Valley, Southern Arizona (599).

Cyperus inflexus, Muhl.—San Luis Valley, Colorado (979), and

Southern Arizona (600 a, 602, 369).

Cyperus Schweinitzii, Torr.—Colorado ; also Willow Spring, Arizona,

at 7,500 feet elevation.

Cyperus cephalanthus, Torr.—Culm sharply 3-angled ; angles decid-

edly rough ; sides hispidly pubescent ; leaves shorter than the stem, rough-
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margined, 3-4" wide (radical, and toward lower part of the stem) ; invo-

lucre 3-leaved, leaves much exceeding the umbel ; 3-4 rays of the umbel

erect, many 8-14-flowered spikelets agglomerated into an oblong head;

scales ovate, obtuse, 7-9-nerved, sides brown and midrib green; the bracts

subtending the spikelets setaceous, nearly as long as the spikelet ; achenia

triangular-ovate, somewhat shorter than the scales ; stigmas 3 ; stamens

3.—Sanoita Valley, Arizona (600, 601).

Cyperus eotundatus, L., var. Hydra, Gray.—Nevada.

Cyperus phymatodes, Muhl. (C. repens, Ell.; Bot. Mex. Bound.).

—

Southern Arizona (365, 400 a).

Hemicarpha subsquarrosa, Nees.—A luxuriant specimen from Camp
Lowell, Southern Arizona (715). It appears to me as though this genus

rests on insufficient foundation, the inner scale being so often reduced to a

minimum, and at times is wanting altogether.

Eleocharis palustris, R. Br.—Camp Grant, Arizona, furnishes a

specimen (380) with the bristles shorter than the achenium ; San Luis

Valley, Colorado (927, 977).

Eleocharis acicularis, R. Br.—Alkaline flats of San Luis Valley,

Colorado (928). Bristles twice as long as the achenium.

Scirpus pauciflorus, Lightfoot.—Twin Lakes, Colorado (926).

Scirpus pungens, Vahl.—Denver (925), and Gila Valley, Arizona, at

3,080 feet elevation (336). Nevada.

Scirpus validus, Vahl.—San Luis Valley (930) ; Western New
Mexico, at 6,500 feet elevation (104, Loew) ; also Arizona (330 a), with

bristles to fruit longer than achenium ; and Nevada.

Scirpus maritimus, L.—Nevada.

Eriophorum polystachyon, L.—Twin Lakes (968).

Fimbrisiylis capillaris, Gray.—Southern Arizona (611, 624). Quite

variable in size and in shape of fruit.

Cladium effusum, Torr.—Culms nearly terete, 3-7° high; elongated,

linear leaves acutely serrate on back and margin ; spikes small, several in

a cluster, forming large, loose panicles ; scales 4-7, the lowest empty,

the top one with a perfect flower, and the one below it with a staminate

flower.—Nevada.
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Kobresia* sciepina, Willd.—Crcspitose, 5-8' high; leaves shorter than

the stem, the few small brown spikelets clustered into a. short terminal spike
;

lower flowers are female, and the upper ones male.—Colorado.

CaeexI gynocrates, Wormsk.—Mosquito, Colorado (1000); Twin

Lakes, Colorado, Professor Wolf

Carex scirpoidea, Mx.—South Park, Colorado (1002) ; Mosquito,

Colorado ; Professor Wolf.

Carex polytrichoides, Muhl.—Twin Lakes, Wolf (1004).

Carex obtusata, Lilij.—South Park, Colorado (1003).

Carex Lyoni, Boott.—Twin Lakes, Colorado (1001).

Carex siccata, Dew.—South Park (1009) ; Mosquito, Colorado

(1008).

Carex Douglasii, Boott.—Santa Fe, N. Mex. (31); Denver (1010).

Var. minor at Twin Lakes (1011).

Carex Cayana, Desv.—1-2° high, slightly scabrous above ; leaves

1-2" wide, shorter than the culm ; spikes ovate or oblong, of numerous

crowded spikelets, the lower sometimes compound, dioecious, or male with

a few female flowers, or female with a few male flowers, naked or with

one or two clasping setaceous bracts shorter than the spike
;

perigynia

dark chestnut-colored, shining, plano-convex, tapering to a very short coni-

cal beak, whitish at the nearlv entire orifice, serrate above on the obtuse

margins, marked in front toward the somewhat cordate base with a

longitudinal furrow and a few nerves, nerveless on the back, the walls thick

and spongy; stigmas 2; scale chestnut-colored, more or less hyaline on the

margins, ovate-acuminate, cuspidate, longer than the perigynia ; achene

orbicular, dark chestnut.—Willow Spring, Arizona (232) ; South Park,

Colorado (225, 383, 384, very young). Otto Bockeler, in the Linnsea, vol.

39, p. 54, quotes C. Guyana as a synonym of C. divisa, Huds. But the

often dioecious spike of Gayana, its few-nerved, furrowed perigynium with

* Kobresia, Willd.—"Perennial herbs, with grass-like leaves, radical or sheathicg the stems at

the base. Spikelets sessile in a terminal spike, simple or rarely branched at the base, with a glume-liko

bract under each spikelet. In each spikelet the lowest glume encloses an ovary with a long trifid stylo,

the next one, or rarely 2 glumes, enclose 'A stamens, and there is often a small rudimentary glumo or awn
terminating the axis. Some spikelets have only one glume, enclosing an ovary, and some, near the end

of the spike, have only one glume with 3 stamens."—Bcntham's Handbook of the British Flora, p. 904.

tCAKEX.—For the following careful elaboration of this genus, I am indebted to Mr. William Boott,

of Boston.
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obtuse margins and nearly entire beak, appear to distinguish it from divisa,

which has a bidentate, many-striate perigynium, wing-margined above.

Cakex marcida, Boott.—Twin Lakes (1012) ; Santa Fe, N. Mex.

Carex vulpinoidea, Mx.—Tanks 28 miles south of Camp Apache,

Arizona (267)

Carex mukicata, L.—Santa F6, N. Mex. (46, is a very small form).

Var. gracilis, Boott (C. Hookeriana, Dew.), South Park, Colorado (1006).

Carex stenopiiylla, Wahl.—South Park (1012).

Carex tenella, Schk.—Twin Lakes (1016).

Carex canescens, L.—Twin Lakes (1017) (1018 possibly C. canescens,

Blytt).

Carex echinata, Murray (C. stellulata, Good.) (1018 in part).—Twin
Lakes; also (214) from Willow Spring, Arizona, at 7,400 feet.

Cakex Liddoni, Boott.—Colorado (1030 and 1031) ; Mount Graham,

Arizona, at 9,000 feet elevation (427). Dr. Boott founded this species

on specimens brought from the Columbia River by Dr. Scouler, and

noticed its affinity to C. arida. It has since been found to have a wide

range at the West, and to be very variable, approaching C. leporina, L.

Carex leporina, L.—Colorado, Wolf (1024, 1025).

Carex festiva, Dew.—Mosquito, Colorado (1020); Mount Graham,
Arizona, at 9,0.0 feet (430).

Carex adusta, Boott—Colorado, Wolf (1028, 1029).

Carex rigida, Good. (C. vulgaris, Fries, var. alpina, Boott.)—Chiri-

cahua Creek, Arizona; also Mosquito, Colorado (1035, 1036), Wolf.

Carlx vulgaris, Fries.—Twin Lakes, Colorado (1039.)

Carex aquatilis, Wahl—South Park (1034). Var., Twin Lakes

(1037, 1038, Wolf), 18' high, very slender, with 1-2 male and 1-2 linear-

clavate, loosely flowered, exsertly pedunculate female spikes; bracts shorter

than the culm
;
perigynia (very young) obovate, nerveless, abruptly ter-

minated by an extremely short, entire beak, broader and shorter than the

lanceolate purple scales which have a pale midrib.

Carex Jamesii, Torr.—Denver, Colorado (1032); Willow Spring, Ari-

zona, at 7,195 feet (216). (No. 245, from Willow Spring, resembles C.

acuta, L., but the bracts are shorter ami the perigynia bidentate.)
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Carex decidua, Boott.—Willow Spring, Arizona, at 7,105 feet eleva-

tion (233), Rotkrock.

Carex Buxbaumii, Wahl.—Twin Lakes, Colorado (104'2).

Carex atrata, L.—South Park (104G). Var. nigra (C. nigra, All.)

—

Oro City, Colorado (1047). Var. ovata (C. ovata, Rudge.)—South Park

(1050, 1051). Var. from Mount Graham, Arizona, at 9,000 feet (431),

with cylindrical spikes on elongated weak peduncles.

Carex alpina, Sw.—South Park, Wolf (1013).

Carlx Parryana, Dew.—Smoothish, 4-18' high; leaves J' wide, with

revolute margins, tapering to a long slender point, shorter than the culm

;

spikes oblong or cylindrical, either single, dioecious, or 1-4, the uppermost

much the largest, about 1' long, male, or female with scattered male flowers,

the others female; bracts 1-2, slender, the lowest shorter than the culm,

with connate purple auricles forming a short (1-2" long) sheath
;
perigynia

triquetrous, broadly ovate or obovate, emarginate, serrate-ciliate on the

margins above, about the length of the broadly ovate, obtuse, mucronate,

purple scales with hyaline margins; nerves 2, marginal; stigmas 3; achene

obovate, triquetrous.—South Park (1040, 1041).

Carex aurea, Nutt.—Twin Lakes, Colorado (1052-1057). Willow

Spring, Arizona, at 7,195 feet (215) ; a tall form, with short bracts.

Carex Rossii, Boott.—Twin Lakes (1058).

Carex capillaris, L.—South Park (1059). Var. elongata, Torr.,

Twin Lakes (1060).

Carex lanuginosa, Mx.—Twin Lakes (1061, 1062). Willow Spring,

Arizona, at 7,195 feet (241).

Carex aristata, R. Br.—A single specimen without number or ticket.

Carex sp.? (1064), Colorado. Too young to determine.

Carex utriculata, Boott.—Twin Lakes, Colorado (1069) (1068,

with more globular fruit, resembling C. ampullacea, Good., common in the

Eastern States). Var. globosa, Olney, Sierra Blanca, Arizona (^806).

Carex vesicaria, L., var. alpigena, Fries. (C saxatilis, L.; C. pulla,

Good.; C. Grahamii, Boott.)—6-24' high, sharply angled, rough above;

leaves 2" wide, shorter than the culm, tapering to a long, triquetrous apex

;

male spikes 1-2, about 1' long, female 1-3' long, 3" wide, oblong or cylin-
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drical, subremote, the lowest ueduncled
;
perigynia shining, pale or purple,

oblong-ovate, tapering to a cylindrical bidentate beak, nerveless or faintly

nerved, twice the length of the scale ; scales purple, with pule midnerve,

male oblong obtuse, female ovate acute ; bracts leafy, clasping, longer than

the culm, evaginate, or occasionally there is below the fertile spikes an

empty bract with a vagina J-l' long; stigmas 2-3 (1071-1072, 1070).

Drejer, Revista Critica, p. 57, says that the Greenland specimens ofpuUa

are two or three times larger and more robust than Iceland ones, occurring

with 1-3 approximate or very remote round ovate, acutish or elongated

cylindrical, obtuse female spikes; with scales obtuse, shorter, or acute,

longer than the perigynia; stigmas 2-3. In the Linn. Trans., Dr. Boott

states that Lapland specimens in the Linnaean Herbarium and the descrip-

tion in the Flora Lapponica prove G. pidla, Good., to be the original C. sax-

atilis of Linnaeus, but that afterwards Linnaeus in the Flora Suecica and

the Species Plantarum confounded it with C. rigida, Good , which has since

with European botanists generally borne the name of saxatilis. Hooker

and Arnott in the British Fl. consider C. Grahamii to be a variety of the

original saxatilis of Linnaeus. Anderson, Cyper. Scand., names it G. vesica-

ria, var. dichroa. Dr. Boott finally thought it to be the var. alpigena, Fries,

of vesicaria.

The following, belonging to the vesicaria group, with immature fruit,

do not admit of accurate determination or full description.

Carex sp.?, probably new, 2° and over high, pale, slender, smooth

and spongy at bottom, slightly scabrous above; leaves 3" wide, much

exceeding the culm; male spikes 3-4, 1| inches long, contiguous (in one

specimen male spikes 4, distant, occupying a space of 4' on the culm);

female spikes 3-4, oblong cylindrical, 1-2' long, §' wide, 1-3' below the

male, and l-5£' apart, the uppermost sometimes staminate at top and at

bottom, the lowest on short peduncles; bract of lower male spike filiform,

exceeding its spikelet; bracts of female spikes evaginate, clasping con-

duplicate at base, much longer than the culm; perigynia (very young)

widely spreading, ovate, with a rather long, cylindrical, sharply toothed

beak, conspicuously nerved; scale 3-nerved, purple, with pale midnerve,

the male oblong-linear, obtuse, female lanceolate or lanceolate-ovate, taper-
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ing to a rough point, shorter than the perigynia ; 4 specimens of the Expe-

dition collection received from Washington without number or ticket.

Carex sp.?—1|° high, smoothish; leaves (broken) £' wide; bracts

evaginate, the lower male filiform, exceeding the spikelet, the female broad,

plane, exceeding the culm; male spikes 3-4, overlapping, uppermost 1' long;

female spikes 1-2, oblong or cylindrical, 1' long, 3" wide, 1-3' below the

male, 1-2' apart, occasionally with an empty bract 4-8' below the spikes

;

perigynia (very young) ovate, spreading, tapering to a cylindrical beak,

with short teeth, delicately nerved ; stigmas 3 ; scales 3-nerved, purple, with

pale margins and midnerve, the male oblanceolate obtuse, the female lan-

ceolate or ovate, shorter than the perigynia; vagina of empty bract 6" long.

—

Willow Spring, Arizona, Rothrock (231).

Carex sp.?—

2

C high or more, stout, glaucous, smooth and spongy

below, slightly scabrous above, and with the leaves thickly nodose-reticu-

lated; leaves 3" wide, much longer than the culm; male spikes 4, over-

lapping, about 1' long, rarely with a few female flowers at top and at bot-

tom; female spikes 2, f-lj' long, §' wide, about 9" below the male, 1-4'

apart; sometimes staminate at top, the lowest on a short peduncle; bracts

of the lowest male spike shorter than the culm, clasping, with connate pur-

ple auricles ; bracts of the female spikes much longer than the culm, with

vaginae £-4/ long. In the vagina of the lowest spike, the lamina opposite

the bract is extended above to an obtuse point. Below the female spikes

there is sometimes an empty bract with a vagina 9" long; perigynia (very

yonng) squarrose, broadly ovate, abruptly ending in a stout, cylindrical,

obliquely cut, minutely toothed, strongly nerved beak, purple at the orifice
;

stigmas 3 ; scales 3-nerved, purple, with pale midnerve, the male oblong

linear, obtuse, the female lanceolate acute, as long as the perigynia. The

pale fruit and purple scales give the female spikes a variegated appear-

ance.—Colorado (460).

Carex sp.?—Culm and leaves as in the last; male spikes 3-4, contigu-

ous, the upper 1-2' long, naked or rarely the lower with a filiform, clasping

bract exceeding its spikelet; fertile spikes 2, narrow-cylindrical, often stami-

nate to near the base, 1 J-2' long, 1-2 \' below the male, and about 2' apart,

sometimes with a lower, 4-8' distant, empty bract, the upper sessile, the lower
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in a short, included peduncle; perigynia ovate, nerved, tapering to a cylin-

drical beak, with short teeth; bracts of female spikes evaginate, clasping,

or of the empty bract with a vagina 6" long, exceeding the culm; scales

3-nerved, purple, with pale margins and midnerve, the male linear-oblong,

acutish, the female lanceolate, tapering to a sharp rough point, longer than

the perigynia.—Saguache Creek, Colorado, Wolf (1065). While the culm,

leaves, and male spikes in these specimens are fully developed, the female

spikes appear to have been arrested in their growth. In the disposition of

the spikes, they resemble aristata, but the short teeth of the perigynia

exclude them from that species.

GRAMINEvE.

By George Vasey, M. D.

Alopecurus aristulatus, Michx.—Twin Lakes, Colorado, 1873 (1073);

Santa Fe, N. Mex., 1874 (32). Varies much in the length of the awn, which

is sometimes shorter, sometimes longer than the palet,—sometimes, indeed,

as in No. 390, Palmer, 1868, twice as long as the palet, in which case it

is hardly to be distinguished from A. geniculatus, L., of which it is consid-

ered a variety by Steudel. There is an equal variation in the stoutness of

the culm.

Phleum alpinum, L.—Twin Lakes and South Park, Colorado, 1873

(1074).

Hilaria* cenchroides, H. B. K.—Culms stoloniferous, 1 foot or less

high, frequently rooting at the pubescent nodes; leaves flat, narrowly linear;

spike terminal; rachis flattened, flexuous, of 8-10 joints ; spikelets in threes,

which are connate at the base and alternate on the rachis.—Sanoita Valley,

Arizona (595).

Vilfa cuspidata, Toit.—Twin Lakes, Colorado, 1873 (1075, 1076).

In some specimens, the glumes are acute and in others obtuse ; indeed,

"HlLAHIA, H. B. K.—Panicle spike-like, spikelets sessile, iu threes, which are connate at the base,

tho two anterior ones male and from 1- to3-flowored, the posterior femalo and 1-flowered. Male flowers:

glumes 2, unequal, the lower one bifid and aristate, the upper one emargiuate and niucronate; palets

linear-oblong, emarginate and rounded at the apes, stamens 3.—Female flowers: glumes 2, opposite,

alike, unequally 2-1 bed, aristate between the lobes; palets 2, expanded at the base, and abruptly nar-

rowed into a long neck, inferior one 3-nerved, supei ior one 2-uerved ; style* 2 ;
grain oblong, compressed,

free between tho 2 valves.
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there seem to be no good characters to distinguish this from Vilfa depau-

perata, Torr.

Vilfa minima, Vasey.—Culms erect, 1—1J' high, branched at the base,

slender ; spikes simple, few-flowered, terminal and lateral, the lateral ones

partly enclosed in the loose sheaths ; flowers alternate, half a line long,

pointed
;
glumes membranaceous, obtuse, about half as long as the flowers

;

palets nearly equal in length ; leaves mostly radical, short (4—£')> strongly

nerved ; lower sheaths inflated. This diminutive grass appears to be

annual, very slender and delicate.—On wet, sandy shores around Twin

Lakes, Colorado, 1873 (1077), appears somewhat like V. depauperata, var.

filiformis, but is distinct.

—

Plate 'XXVII. Fig. 7. Plant, natural size.

Fig. 8. Flower, magnified 15 diameters. Fig. 9. Cross-section of stem,

greatly magnified.

Vilfa (Sporobolus) cryptandra, Torr.—Nevada, Arizona, and Utah,

1871, and 1872; Arkansas Valley, 1873 (1078). Var. flexuosus, Thnrb.,

Nevada and Arizona, 1871 and 1872. In the variety, the panicle is longer

and more slender, and the branches are capillary and flexuous.

Vilfa (Sporobolus) airoides, Trin. (Watson's Botany 40th Parallel).

—

Called salt-grass and used for pasturage. Grows in alkaline soil. Nevada,

1871 and 1872; Colorado, 1873 (1079); Deer Springs, Arizona, 1874

(185) ; Albuquerque, N. Mex., 1874 (122) ; Sulphur Springs, Arizona, 1874

(550). The leaves of this species and also of the preceding furnish a

strong fibre, which might be utilized in making paper or cordage.

Vilfa (Sporobolus) asperifolia, N. & M.—Nevada and Utah, 1871

and 1872; Cottonwood Creek, Colorado, 1873 (1081 j; Saguache Creek,

Colorado, 1873 (1082); Sanoita Valley, Arizona, lcS74 (692). No. 1082,

from Colorado, is a very luxuriant form, in which many of the specimens

have 2-3-flowered spikelets. Many of these have the grain affected with

a black smut. No. 692 is a long-stemmed, procumbent form.

Vilfa (Sporobolus) ramulosa, H. B. K. (Watson's Botany of the 40th

Parallel).—Saguache Creek, Colorado, 1873 (1080).

Vilfa tricholepis, Torr. (Synopsis of Flora of Colorado).—Mount

Graham, Arizona, 1874 (745); Sierra Blanca (801). Called bunch-grass

in Arizona ; makes an excellent forage (Dr. Rothrock).
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Vilfa rigens, Trin. ?—Culm erect, 2-3° high, simple; leaves erect,

coriaceous, convolute, pungent; radical ones very long (1° or more);

panicle strict, erect, 1-1 £° long, interrupted below, the base frequently

included in the upper sheath; rays short, appressed, floriferous to the

base; spikelets 2" long, smooth; inferior glume one-fourth shorter than

the valve. Arizona, 1871 and 1872.

Agrostis perennans, Tuck. 1—Wet ground among the timber ; Colo-

rado, 1873 (1085).

Agrostis scabra, Willd.—Low ground, Twin Lakes, Colorado, 1873

(1083); South Park, Colorado, 1873 (1084); Willow Spring, Arizona, 1874

(225). A very slender form.

Agrostis exarata, Trin. (Watson's Botany 40th Parallel).—Twin
Lakes, Colorado, 1873 (1086); Camp Apache, Arizona, 1874(258).

Agrostis verticillata, Vill—Root fibrous, culm procumbent, genic-

ulate at the rooting or ascending nodes, sheaths smooth or pubescent, ligule

1-2" long; leaves lanceolate-linear, 1-3' long, 1-3" broad, scabrous on

the margins and above, rarely glabrous
;
panicle dense, 1-4' long, more

or less interrupted below ; rays more or less verticillate (3-8 together), at

the base branching and densely floriferous; glumes acute, nearly equal,

1 -nerved; palets subequal, awnless, £ to £ shorter than the glumes.—Camp
Bowie, Arizona, 1874 (449); Central New Mexico, 1871 (114).

Agrostis vulgaris, With.—Twin Lakes, Colorado, 1873 (10a7);

probably introduced.

Muulenbergia distichophylla, Kunth—Root firm, fibrous; culm

erect, 3-4° high, smooth, compressed, sheathed at the base by the dis-

tichous, coarse sheaths ; leaves very long, rigid, flat or somewhat involute,

compressed at the base, scabrous on the margin and keel; panicle often

1° or more long, contracted; rays solitary, thin, appressed, branched;

glumes subequal, scabrous on the back, shorter than the palets ; inferior

palet 3-nerved, short pilose on the margin below ; apex prolonged into a

bristle 2J to 5" long ; superior palet 2-nerved. The awn is wanting in

some forms.—Rocky Canon, Arizona, 1874 (282) ; an awnless form (283).

Muulenbergia Texana, Thurb. (Synopsis of Flora of Colorada, p.

144).—Arizona, 1871 ; Cienega, Arizona, 1874 (574).
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Muhlenbergia pungens, Thurb. (Proc. Acad. Phil. 1863, p. 78;

Synopsis of Flora of Colorado, p. 144).—Fort Garland, Colorado, 1873

(1088).

Muhlenbergia gracillima, Toit. (Syn. of Flora of Colorado, p. 144).

—

San Luis Valley, Colorado, 1873 (1091).

Muhlenbergia gracilis, Trin. (Steudel, Gram. p. 179).—Root fibrous;

culm erect, slender, branching at the base, 8' to li or 2.10 high, minutely

scabrous, as well as the sheaths; leaves erect, narrowly linear, 1-12' long,

plane or convolute, rigid, retrorsely scabrous; panicle contracted, 2-8' long;

branches solitary, appressed
;
pedicels very short

;
glumes ovate, the lower

1 -nerved and acuminate, the upper 3-nerved and 3-toothed, the teeth awl-

pointed
;
palets lance-oblong, 2" long, nearly equal, minutely scabrous, or

somewhat pubescent on the nerves below, the upper with an awn 2-6"

long.—Twin Lakes, Colorado, 1873 (1089). The species as here defined

embraces several varieties, two of which are represented in the collections.

Muhlenbergia gracilis, Trin., var. breviaristata.—Cyespitose, low

(8-12' high), often growing in ring-like patches; leaves very short, 1-3',

involute and rigid
;
panicle short, 2-3', very close ; awn of the upper palet

about its own length.—Twin Lakes, Colorado, 1873 (1098).

Muhlenbergia gracilis, Trin., var. major.—Culm tall, 2 to 2£°, slen-

der; leaves 6 to 8' long; panicle 6 to 8' long, lax, strict; glumes half as

long as the palets
;
palets equal, minutely scabrous ; awn 3-4 times as

long as the palet.—Mount Graham, Arizona, 1874 (744). These forms

seem to be sufficiently distinct for species, and may have been described

under other names.

Muhlenbergia sylvatica, T. & G, var flexuosa, Vasey, perhaps

a new species. It is 731, C. Wright, New Mexico.—Culms about 2° long,

slender, branching from the base and the lower half of the culm, the

branches also floriferous ; leaves narrow, 3' long
;
panicle graceful, droop-

ing, loose, somewhat contracted above, 3-5' long ; branches mostly single

(below somewhat distant), lower ones 1J' long, divided, and flowering to

the base
;
pedicels very short

;
glumes § to f the length of the flower,

scarious, lanceolate, acute, 1-nerved, shortly 2-toothed, or with 1 or 2 short

hairs (seta?) at the apex, scabrous on the midrib
;
palets conspicuously
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pubescent below, espeeiall)T on the nerves, nearly equal, lower one 3-nervecl,

upper 2-nerved; awn 7 to 10" long. Panicle looser and awns longer

than in M. sylvatica.—Camp Crittenden, Southern Arizona, 1874 (G81).

Vaseya comata, Thurb. (Watson's Botany 40th Parallel).—Gravelly

shores, Twin Lakes, Colorado, 1873 (1092).

Calamagrostis Canadensis, L., var. robusta.—A robust form, ap-

proaching 0. Langsdorffii, Trin.—Twin Lakes, Colorado, 1873 (1093).

Calamagrostis stricta, Trin.—Twin Lakes, Colorado, 1873 (1096).

Saguache Creek, Colorado, 1873 (1097).

Calamagrostis stricta, var. robusta.—Culms 2° high, stout, sca-

brous, as are the leaves and sheaths; leaves erect, 10-15' long, plane or

somewhat involute, slender pointed
;

panicle strict, rigid, rather dense

;

spikelets larger and coarser than in the preceding. This approaches C.

confinis.—It occurs in many collections from the Rocky Mountain region.

Twin Lakes, Colorado, 1873 (1099). Some specimens are affected with

an ergot (1101).

Calamagrostis stricta, var. brevior—Very near the preceding

variety, but with shorter, more rigid culms, and panicle partly included in

upper sheath. This was in an earlier report referred to C. Lapponica,

Trin.—Mosquito, Colorado, 1873 (1098).

Calamagrostis sylvatica, DC. (Watson's Botany 40th Parallel,

Synopsis of Flora of Colorado).—Mosquito, Colorado, 1873 (1094) ; South

Park, Colorado (1095).

Eriocoma cuspidata, Nutt. (Watson's Botany 40th Parallel, Synop-

sis of Flora of Colorado).—Nevada and Arizona, 1871 and 1872; Denver,

Colorado, 1873 (1102).

Oryzopsis micrantha, Thurb. (Synopsis of Flora of Colorado).

—

Santa Fd, N. Mex., 1874 (44).

Stipa avenacea, L.—Camp Grant, Arizona, 1874 (456).

Stipa comata, Trin. (Watson's Botany 40th Parallel).—Agua Azul,

N. Mex., 1874.

Stipa spartea, Trin.—Utah, 1871 and 1872; Twin Lakes, Colorado,

1873 (1103).

Stipa viridula, Trin. (Watson's Botany 40th Parallel, Synopsis Flora
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of Colorado).—Twin Lakes, Colorado, 1873 (1104); Arkansas Valley

(1105); Mosquito, Colorado (HOG); alpine woods, Colorado (1107 and

1108).

Stipa Mongolica, Turcz. (Watson's Botany 40th Parallel, Synopsis

of Flora of Colorado).—Twin Lakes, Colorado, 1873 (1100).

Stipa pennata, L., var.—This species, of which little was collected, is

easily distinguished by the awns, which are 6 inches or more long, twisted

for li-2 inches below, the upper part flat and beautifully plumose-

pennated.—Arizona. Locality not recorded.

Stipa occidentalis, Thurb. (Watson's Botany 40th Parallel).—Nevada,

1871 and 1872.

Aristida purpurascens, Poir.—Arizona, 1871 and 1872.

Aristida purpurea, Nutt. (Watson's Botany 40th Parallel, Synopsis

Flora of Colorado).—Camp Bowie, Arizona, 1874 (481); Camp Grant,

Arizona, 1874 (374).

Aristida purpurea, Nutt., var. longiseta. {A. longiseta, Steud.)—Per-

haps a distinct species.—Denver, Colorado, 1873 (1110); Santa Fe", N.

Mex, 1874 (1).

Aristida Humboldtiana, Trin. (A. divaricata, H. B. K.)—Root fibrous;

culms csespitose, erect, simple, 1-2° high; leaves convolute, rather short

and rigid; panicle about 1° long, sheathed at the base, rays rather rigid,

in twos or threes, mostly long (3-6'), flower bearing above the middle,

inferior ones erect, superior ones open or spreading, most of the branch-

lets with 2-3 spikelets each
;
glumes equal or nearly so, acute or awl-

pointed, 5-6" long, purplish, equal to the flower or slightly longer; palet

scabrous; awns sub-equal, middle ones about 8", lateral ones 4-5" long.

—

Cottonwood, Arizona, 1874 (348).

Spartina gracilis, Trin. (Watson's Botany 40th Parallel, Synopsis

Flora of Colorado).—Nevada, 1871; Saguache, Colorado, 1873 (1111).

Pleuraphis Jamesii, Torr. (Watson's Botany 40th Parallel, Synop-

sis Flora of Colorado).—Arizona, 1871 and 1872; Santa F4, N. Mex., 1874

(17); Agua Azul, N. Mex., 1874 (132).

Bouteloua curtipendula, Gr.—Arizona, 1871 and 1872; Camp Crit-

tenden and Cienega, Arizona, 1874 (284, 586, 677).
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Bouteloua gracilis, Hook.?—Low, 6-12', densely caespitose, much

branched at the base; leaves short (1-2'), flat; spike with 6-10 slender

spikelets, about J' long, nearly sessile, with two to three sterile flowers or

bractlets, one perfect flower, and a rudiment which is 3-awned and longer

than the perfect flower. This species is related to B. curtipendula, but much

smaller and more delicate.—Riley's Well, Arizona, 1874 (701) [A sparse

but good forage.—J. T. R.]

Bouteloua polystachya, Benth.—Culms low, caespitose (about 6-12'),

smooth ; leaves 1' long, acute, ciliate at the top of the sheath ; racemes

numerous, graceful ; spikes 2-5, subsessile, 4-6" long, erect ; spikelets £ to

;}' long; rachis compressed, margin minutely puberulent; flowers in two

series on the rachis; glumes hyaline, lower one small, upper one with a

short awn
;
palets 2-lobed, the lower with 3 awns, upper with 2, rudiments

with 3 awns, which equal those of the flower.—Arizona, 1871 and 1872

;

Gila Valley, 1874 (770, 352).

Bouteloua polystachya, var. major?—I use this name provisionally

to designate a grass larger in all its parts than the preceding. Culms l-li°

high; racemes with mostly 5-7 spikelets, which are about 1' long, rather

on one side of the culm, sessile or nearly so, about 1' distant ; culms some-

what branched below, rather leafy; leaves flat, 3-4' long, scabrous on the

margin. Probably this has been described as a distinct species.—Sanoita

Valley, Arizona, 1874 (691, 347).

Bouteloua Humboldtiana, Griseb. ?—Under this name I have placed

specimens from New Mexico, because of their correspondence toCuban speci-

mens of that name in the Herbarium. I do not know where the description

is given. The grass is about 1^° high, upper leaf very short; raceme 2-3'

long, of 4-6 spikes, each of which is about £' long, wide at the top, tapering

below, of 4-6 long awned spikelets.—Camp Bowie, Arizona, 1874 (484).

Bouteloua juncifolia, Lag.—Culms 1^-2° high, much branched

below, leafy ; leaves broadly linear-lanceolate, 4—6' long, rather stiff,

smooth panicle or raceme of 6-12 distant, rather coarse spikes, J—
§'

long, each of 5-7 spikelets
;
glumes lanceolate, nearly as long as the per-

fect flower, acute, scabrous on the mid-nerve; lower flower perfect, upper

ones staminate ; lower palets of perfect flower tridentate, its terminal awn
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little exceeding the palet, lower palet of sterile fl. with 3 long, coarse awns

3" long (2024, Coll. C. Wright, N. Mex., 1851) —Camp Bowie, Arizona,

1874 (484 bis).

Bouteloua oligostaciiya, Toit.—Utah, 1871 and 1872. Twin Lakes,

Colorado, 1873 (1113). Sulphur Springs, Arizona, 1874 (548).

Bouteloua hiesuta, Lag.—Chiricahua, Arizona, 1874 (512).

Bouteloua fcena, Torr.—Leaves glabrous; spikes 2-3, oblong, falcate,

spreading; rachis nearly half the length of the spikes; upper glume nearly

as long as the perfect flower, with two rows of piliferous glands on the

back; lower palets deeply 3-cleft, the segments lanceolate and mucronate,

hairy on the margin, neutral flower of two truncate emarginate valves,

with a 2-valved rudiment of a third flower, and 3 short, stout awns

(Torrey in Emory's Report).—Arizona, 1871 and 1872.

Chloris alba, Presl.—Spikes umbellate-fasciculate, numerous (8-12),

the peduncle enclosed in a broad, compressed sheath; spikelets 2-flowered;

upper glume nearly as long as the flowers, 2-toothed, with a short awn

between the teeth; lower palet of the perfect flower obscurely 3-nerved,

gibbous in the middle, the margin ciliate, with long hairs toward the sum-

mit; awn 3 times as long as the palets; neuter flower broad and truncate,

enclosing a short aristiform rudiment (Torrey in Emory's Report).

—

Nevada and Arizona, 1871 and 1872. Cienega, Arizona, 1874 (578).

Buchloe dactyloides, Eng. (Synopsis Flora of Colorado).—Summit,

Colorado, 1873 (1115)

Tricuspis pulchella, Torr.—A beautiful little grass, with densely

ceespitose culms and few-flowered panicles, which are crowded among the

fasciculate leafy branches (Torr.). Leaves plane, subulate rigid, scabrous;

panicles subspicate, terminating the leafy branches; spikelets 6-7-flowered;

glumes lanceolate, acuminate, smooth, equal; lower valve oblong, white-

hairy along the middle and base, apex bifid, awned between the lobes

;

awn straight, exceeding the lobes ; upper valve oblong, acute.—Arizona,

1871 and 1872. Cienega, Arizona, 1875 (575).

Graphephorum flexuosum, Thurb. (Synopsis of the Flora of Colo-

rado).—Fort Garland, Colorado, 1873 (1116).

Kxeleria cristata, Pers.—Chiricahua, Arizona, 1874 (516).
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Eatonia obtusata, Gr.—Utah, 1871 and 1872. Cave Spring, Arizona,

1874, and Zufri (194).

Melica mutica, Walt., var. glabra.—Sierra Blanca, Arizona,

1874 (805).

Melica stricta, Bol. (Watson's Botany 40th Parallel).—Nevada, 1871

and 1872.

Melica bulbosa, Gey. (Synopsis Flora of Colorado).—Nevada, 1871

and 1872.

Gltceria nervata, Trin—Twin Lakes, Colorado, 1873 (1121). Santa

F6, N. Mex., 1874 ( 7
1
). A -large form, Mount Graham, Arizona, 1874 (428).

Glyceria airoides, Thurb. (Synopsis of Flora of Colorado).—Saguache

Creek, Colorado, 1873 (1120).

Glyceria distans, Wahl.—Santa Fe, N. .Alex, 1874 (34).

Brizopyrum spicatum, Hook., var strictum, Gr.—Nevada and Utah,

1871 and 1872. Saguache Creek, Colorado, 1873 (1123 and 1124).

Covero, N. Mex., 1874 (105). Alcadonis, N. Mex. (84).

Catabrosa aquatica, Beauv. (Synopsis Flora of Colorado, Watson's

Botany 40th Parallel).—Near Gray's Peak, Colorado, 1873 (1122).

Poa alpina, L.—Mosquito, Colorado, 1873 (1126) South Park, Colo-

rado, 1873 (1127). This I take to be the true alpina, characterized by the

short ovate panicle, and the broad, flat, thick and short, radical leaves.

Poa Andina, Nutt.—Culms tufted, erect, rigid, smooth or scabrous,

6' to 2° high, leafy at the base; leaves rigid, scabrous, flat or usually

convolute, generally glaucous, cauline ones with very short or almost obso-

lete blades; panicle usually narrow, spike- like and close, or oblong and

somewhat expanded, 2-5' long: rays chiefly in threes, almost sessile,

or short-stalked; spikelets about 3" long, ovate, .'l-S-flowered
;
glumes

nearly equal, acute, about 2" long, smooth, hyaline and (generally) purple-

tinged, except on the keel, compressed, 1 -nerved, or the upper indis-

tinctly 3-nerved and broadest at the middle
; flowers compressed and

keeled, not webbed at the base ; lower palet 2-2£" long, obtuse or acutish,

indistinctly or plainly 3-nerved ; keel curved, scarious and generally pur-

plish above, very light green below, smooth or softly puberulent, except on

the keel and margins, which are more or less pubescent. This grass, which
19 BOT
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is supposed to be the Poa Andina of Nuttall, is exceedingly variable and

puzzling. It embraces several varieties, two of which are represented in

this collection, viz : Var. spicata.—Radical leaves rigid, involute, scabrous,

pungently pointed, 3 to 9' long
;
panicle narrow and spike-like ; branches

sessile or nearly so.—Colorado, J 873 (1135, 1136, 1137). Var. major.—
Panicle oblong ; branches short ; flowers larger and paler.—Arizona, 1872;

Colorado, 1873 (1133, 1134).

Poa tenuifolia, Nutt. (Watson's Botany 40th Parallel, Synopsis Flora

of Colorado).—This species presents a great variety of forms, some of

which may yet require to be made distinct species. The general characters

may be stated as follows: culms tufted, 1-2^° high, stout or slender,

glabrous or with the leaves and sheaths more or less scabrous ; leaves

narrowly linear, 1-10' long, ligule short or elongated
;

panicle erect or

slightly bending, narrow or somewhat open and spreading, 2-6' long;

branches 2-5 together, scabrous, of unequal length ; spikelets 2-5-flow-

ered, glumes keeled, lanceolate or ovate-lanceolate, acute, scarious-mar-

gined, upper one 3-nerved, lower 1-nerved; flowers very narrow, linear or

linear-lanceolate, scarcely keeled, convex on the back, obtuse or acutish,

scarious, and bronze-tinged at the apex, puberulent or finely pubescent,

obscurely nerved, not webbed ; flowers readily separating at the joints.

The grain is extensively gathered by the Indians for food. The following

forms or varieties occur in the collection: Var. kigida, Nevada, 1872,

Colorado, 1873 (1138 and 1140) ; var. elongata, panicle linear, 5-6 inches

long; Nevada, 1872; Colorado, 1873 (1141).

Poa pratensis, L.—Colorado, 1873 (1125) ; Santa Fe", N. Mex., 1874

(19) ; and, what seems to be a slender form, in bogs, Twin Lakes, Colo-

rado, 1873 (1131).

Poa serotina, Ehrh.—Twin Lakes, Colorado, 1873 (1130) ; also var.

laxicaule, Twin Lakes, Colorado, 1873.

Poa c^sia, Sm. ?, var. rigida.—Mosquito, Colorado, 1873 (1142);

South Park, Colorado, 1873 (1143).

Poa laxa, Haenke ?—Colorado, 1873 (1128). Var. minor, Hall's

post-office, Colorado, 1873 (500, J. Wolf).

Poa flexuosa, var. occidentalis.—Twin Lakes, Colorado, 1873
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(1132). Culm 2-3°, erect, rather stout; culm-leaves broadly linear (3-5'

long, 3" broad), gradually tapering to a point, rather scabrous ; sheaths

mostly smooth, shorter than the internodes
;
panicle 4-8' long ; rays 2-5

together, mostly in twos or threes, 2-3' long, and capillary, smooth or

slightly scabrous, diverging, flower-bearing mostly for the upper third

;

spikelets 3-5-flowered, light green, rather loose; glumes acute, thin, smooth,

except slightly hispid on the keel, obscurely nerved ; lower palet distinctly

3-5-nerved, slightly pubescent, rather more so on the keel and margin

below, acutish.

Poa Wheeleri, Vasey.—Culms 1^-2 feet high ; radical leaves rigid,

involute and cuspidate-pointed, 5-10 inches long; culms from running root-

stocks like Poa brevifolia, Muhl., and having a panicle like that with capil-

lary branches in pairs ; flowers acute, not webbed.—South Park, Colorado,

1873 (1131).—Plate XXVIII. Fig 1. Natural size. 2. Spikelet, mag-

nified 5 diameters. 3. Upper floret, with rudiment, magnified 7 diameters.

Poa arctica, R. Br.—Culms 1^-2° high, erect, slender, very smooth,

as are the sheaths and leaves ; leaves about 2 on the culm, 2-3' long,

narrow-linear; panicle 4-5' long; rays simple or in pairs, capillary, lower

ones 2-3' long, rather distinct, spreading and reflexed with age, branched

near the extremity with few spikelets ; spikelets mostly 3-flowered

;

glumes broadly ovate, rather acute, purple-margined; flowers ovate, acute,

obscurely 3-5-nerved, smooth, except pubescent on the keel and lateral

nerves, slightly webbed.—Along mountain streams. Twin Lakes, Colo-

rado (1144 and 1145).

Eragrostis Purshii, Bernh.f—Nevada, 1871 and 1872; Camp Lowell,

Arizona, 1874 (1004).

Eragrostis pilosa, Beauv.—Saguache Creek, Colorado, 1873 (1146).

Eragrostis po^oides, var. megastachya, Beauv.—Ash Creek, Ari-

zona, 1874 (305). Var. foliosa, Cienega Creek, Arizona, 1874 (591).

Festuca ovina, L.—Utah, 1871 and 1872; Colorado, 1873(1149).

Festuca ovina, L., var. duriuscula.—Twin Lakes, Colorado, 1873

(1150).

Festuca ovina, L., var.—Mount Graham, Arizona, 1874 (424).

Festuca ovina, L., var. aeistata.—South Park, Colorado, 1873 (1148).



292 BOTANY.

Festuca ovina, L., var. tenuifolia.—South Park, Colorado, 1873

(1151).

Festuca ovina, L., var. brevipolia, Watson.—Mount Lincoln, Colorado,

1873 (1152).

Festuca tenella, Willd.— Denver, Colorado, 1873 (1147); Santa

Fc, N. Mex., 1874 (74).

Festuca Thurberi,* Vasey.—Culm 2-2^ feet high, erect, caespitose,

smooth, 2-4-leaved; leaves rigid, involute, 6' long, scabrous; radical leaves

numerous, involute, rigid, 1-H° long, very scabrous on the margin, sheaths

somewhat membranaceous ; blade deciduous when old
;
panicle compound,

3-5' long, a little drooping, of 4-5 nodes ; branches or rays single or in

pairs, slender, 2-4' long, spreading when ripe, branching at or below the

middle ; spikelets purplish, oblong-lanceolate or cylindrical when young,

bi*oad above when expanded, 3-5-flowered, 5-6" long, slightly scabrous

under the lens
;
glumes thin, membranaceous, ^ shorter than the flowers, of

nearly equal length (2"), obtuse or acutish, upper one convex, not com-

pressed, obscurely nerved, lower one slightly keeled ; flowers cylindrical,

convex, not compressed ; outer palet obscurely 5-nerved, 3" long, lanceo-

late, acute or short cuspidate, minutely scabrous; inner palet narrow,

slightly hispid on the keels, equalling the outer, sometimes bifid at the apex.

This species in several preceding collections from the Rocky Mount-

ains has been called Festuca scabrella, Ton*., but upon careful comparison

of the figure and description of that species in Hooker's Fl. Bor. Am., I am

satisfied that this is a different species.—Twin Lakes, Colorado, 1873

(1153); South Park, Colorado (1154).—Plate XXIX. Natural size.

Fig. 1. Spikelet, magnified 5 diameters. 2. Upper glume. 3. Lower

glume 4. Upper palet. 5. Lower palet.

Bromus ciliatus, L., var. purgans!—Utah, 1871 and 1872; Twin

Lakes, Colorado, 1873 (1155 and 1156); Sierra Blanca, Arizona, 1874

(802).

Var. montanus.—Twin Lakes, Colorado, 1873 (1157); Mount Graham,

Arizona, 1874 (435).

Bromus breviaristatus, Thurb. % (Watson's Botany 40th Parallel).

—

* [See, also, Botanical Gazette, vol. 2, No. 1.—J. T. R.]
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Near Gray's Peak, Colorado, 1873 (1158). This differs somewhat from the

plant described by Hooker, but is probably only a local variety.

Phragmites communis, L.—Utah, 1871 and 1872.

Leftorus paniculatus, Nutt.—Denver, Colorado, 1873 (1178); San

Carlos Creek, Arizona, 1874 (777).

Triticum repens, L.—Nevada and Utah, 1871 and 1872 ; Twin Lakes,

Colorado, 1873 (1166); Santa Vv, N. Mex., 1874(35); Agua Azul, 1874

(103).

Var. tenerum.—Cave Springs, Arizona, 1874 (195).

Var. glaucdm.—Cottonwood Creek, 1873 (1167).

Var. compactum.—Twin Lakes, Colorado, 1873 (1168 in part).

Triticum violaceum, Hornem.—Culms erect, 2° ; leaves rather rigid,

erect, inclined to be convolute; panicle erect, 4-5' long-; spikelets 3-5-

flowered; glumes tapering into an awn longer than the body, 5-7-nerved;

lower palet obscurely 5-nerved, with an awn longer than the palet, the

upper one obtuse, ciliate on the margins ; flowers more or less tinged.

Perhaps only a form of T. caninum, L.—Twin Lakes, Colorado, 1873

(1168).

Triticum caninum, L.—Twin Lakes, Colorado, 1873 (1169).

Hordeum jubatum, L.—Nevada and Utah, 1871 and 1872 ; Saguache,

Colorado, 1873 (1164).

Hordeum pratense, Huds.—South Park, Colorado, 1873 (1165).

Elymus Canadensis, L.—Utah, 1871 and J 872; Rocky Canon, Ari-

zona, 1874 (297); Chiricab.ua, Arizona, 1874 (526).

Elymus Sitanion, Schultz (Watson's Botany 40th Parallel, Synopsis

Flora of Colorado).—Denver, Colorado, 1873 (1161) ; South Park, Colo-

rado (1163); Twin Lakes, Colorado, 1873 (1162); Arizona, 1874.

Elymus condensatus, Presl (Watson's Botany 40th Parallel, Synopsis

Flora of Colorado).—Nevada and Utah, 1871 and 1872 ; Grant Creek,

Colorado 1873 (1160).

Danthonia sericea, Nutt.—Twin Lakes, Colorado, 1873 (1170) ; also a

small form, which is perhaps D. spicata, South Park, Colorado, 1873 (1171).

Trisetum subspicatum, Beauv.—North Pass, Colorado, 1873 (1172);

Baker's Mine, Colorado, 1873 (1173).
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Trisetum alpestre, Beauv.—This is chiefly distinguished from T.

subspicatum by its slender, open, spreading panicle. It corresponds well

with European specimens of T. alpestre.—Twin Lakes, Colorado, 1873

(1174).—Plate XXVII. Fig. 4. Natural size. 5. Spikelet, magnified 6

diameters. 6. The same, with glumes removed. The figure should have

shown a slight pubescence on the pedicel of the upper floret.

Trisetum Wolfii.— Culms erect from a decumbent base, li-2°

high, smooth above ; leaves flat, upper ones short, lower ones 4-6'

long, somewhat scabrous, ligule lacerate ; flowers in an upright, close,

almost spicate panicle, which is 2-4' long, 1-2 rays at each joint ; spike-

lets lanceolate, 2-flowered, and with rudiment or continuation of the

rachis half as long as the upper flower, the rachis and filament villous;

glumes lanceolate, membranaceous, acuminate, equalling the flowers,

which have a few hairs at the base ; lower palet lanceolate, acuminate,

slightly split or 2-toothed at the apex, obscurely 5-nerved, bearing near

the point a straight appressed awn, equalling or a little exceeding the palet;

upper palet rather shorter; grain oblong-linear, nearly as long as the palets.

This obscure grass was collected hj Mr. E. Hall in the Rocky Mountains,

and in his collection was mixed with Poa tenuifolia; it was also collected

by the writer in 1868, on the expedition of Major Powell, and distributed

as No. 693 in his collection. Very fine specimens were also collected in

Middle Park, Colorado, in 1874, by Prof. Gr. H. French. It is at least very

close to, if not identical with, Gfraphephorum melicoides, some specimens of

which from Mount Kineo, Maine, show the short awn on the lower palet.

—

Twin Lakes, Colorado, 1873.—Plate XXVII. Fig. 1. Natural size. 2.

Spikelet, magnified 5 diameters. 3. A floret, showing the palets and the

linear seed, enlarged 5 diameters.

Aiea c^espitosa, L., var. Montana.—The Rocky Mountain forms of

this species vary from the description in having involute instead of flat

leaves, but rather thick and coarse, unlike the bristle-form leaves of A.

flexuosa, and usually also in having longer awns than are described.—Utah,

1871 and 1872. South Park, Colorado, 1873 (1175). Willow Spring,

Arizona, 1874 (230).

Hierochloa borealis, R. & S.—South Park, Colorado, 1873 (1176).
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Beckmannia eruceformis, Host. (Watson's Botany of 40th Parallel,

Synopsis Flora of Colorado).—Saguache Creek, Colorado, 1873 (1177).

Zufii, N. Mex., 1874 (163).

Panicum obtusum, H. B. K.—Culms erect, about 18' high, rather

rigid; leaves linear, rigid, 3-6' long; sheaths smooth; panicle erect, 5-6'

long, of 5-7 appressed branches; spikelets in pairs, sub-imbricated, obovate,

obtuse, smooth; inferior flower of 2 palets, triandrous; perfect flower nar-

row, longitudinally striate. Plant glabrous and somewhat glaucous. Rachis

narrowly linear, very flexuous.—Sulphur Springs, Arizona, 1874 (549).

Panicum maximum, var. bulbosum, Jacq.—Root bulbous; culm erect,

3—4° high, rather wiry, naked above, glabrous; leaves narrowly linear,

erect, 3-4' long, smooth, or somewhat scabrous; panicle 3-6' long,

strict ; rays mostly single, strict, distant, branched to the base, sparsely

flowered; spikelets mostly sessile, or very short -peduncled, ovate, acutish;

glumes thin, purplish, obtuse, the lower about half as long as the perfect

flower, upper one 5-nerved ; sterile flower of two thin palets
;
perfect

flower ovate-oblong, smooth.—Rocky Cauon, Arizona, 1874 (296 and 298).

Panicum Crus-galli, L.—Camp Crittenden, Arizona, 1874 (668).

Panicum leucoph^um, H. B. K. (P. lachnanthum, Torr.)—Culm

ascending, branched below, glabrous, l£-2° long; leaves flat, 4-6' long;

sheaths hairy
;

panicle oblong, erect, 3-6', the branches alternate and

loosely racemose ; all the spikelets pedicellate, oblong ; inferior glume

very short, glabrous ; the superior and the inferior palet of the abortive

flower much attenuate and somewhat awned at the tip, densely cov-

ered with very long, white, silky hairs
;
perfect flower ovate-lanceolate,

acuminate and mucronate, glabrous, finely striate, and dotted longi-

tudinally.—Arizona, 1871 and 1872. Camp Bowie, Arizona, 1874 (489).

Setaria caudata, R. & S.—Culm erect, 2°, flattened below, leafy

;

leaves and sheaths retrorsely scabrous, flat, hairy at the mouth of the

sheath, upper leaves involute-pointed
;

panicle cylindrical, 4-6' long,

dense or loose and interrupted, pale green ; spikelets glomerate, oblong,

acutisb, 1" long
;

glumes herbaceo-membranaceous, cordate, mucronu-

late, lower one ^ to £ as long as the upper, upper one 5-7-nerved, per-

fect flowers ovate, acute, finely punctate ; bristles upwardly serrulate,
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4-6" long'.—Gila Valley, Arizona, 1874 (834). Var. pauciflora much

smaller and more delicate ; leaves broader and shorter and not scabrous;

panicle much smaller and looser, is 2096, C. Wright, N. Mex. Coll., 1851 and

1852.

Helopus punctatus, Nees.—This differs from Panicum in having

clavate, torulose pedicels, and in the absence of the inferior glume. Culm

erect, 2-3° from a decumbent base, somewhat pubescent at the nodes,

ligule a short pubescent fringe; leaves lanceolate-linear, 6-10' long-

,
3—5"

wide, smooth; panicle 6' long, of 5-10 erect, sessile branches; axis and

rays pubescent
;
pedicels clavate, with a short ring-like torus ; spikelets

1^—2" long, acuminate, finely pubescent
;
glume and sterile flower pointed;

perfect flower oval or oblong, mucronulate, punctate.—Cienega, Arizona,

1874 (583).

Andropogon macrourus, Michx.—Southern Nevada and Arizona,

1871 and is 72.

Andropogon argenteus, Ell.—Arizona, 1X71 and 1872. Sulphur

Springs, Arizona, 1874 (547).

Andropogon scoparhis, Michx.—Black River Flats, Arizona, 1874(790).

Andropogon ciltaris, Trin (EUonurus ciliaris, H. B. K.)—This belongs

to a section of Andropogon which is distinguished by having the spikes

solitary, lateral, and terminal. Root fibrous, red, aromatic ; culms csespitose,

ascending or erect (3-4°), compressed ; ligules short, ciliate ; leaves nar-

rowly linear or filiform-involute, glabrous, or pilose below ; spikes 2-4'

long, jointed ; male spikelet witli a short, ciliate, margined pedicel
;
perfect

spikelet sessile, the lower glume acutely bifid at the apex, white hairy

externally.—Sanoita Valley, Arizona, 1874 (638).

Andropogon contortus, L. (Heteropogon Mrsutus, Pers.)—This belongs

to the same section as the preceding'. Culm erect, branching, 1-2°, 2-

edged below ; sheaths and nodes glabrous ; ligule short, truncate, ciliate

;

leaves flat, sharp-pointed, scabrous ; spikes solitary ; rachis and pedicel of

the fertile flowers hirsute ; outer glume of male flower acute and pilose;

awn long (3').—Sanoita Valley, Arizona, 1874 (656).

Sorghum nutans, Gr.—Sanoita Valley, Arizona, 1874 (689).

Imperata arundinacea, Cyrill.—Spikelets in pairs, one sessile, the other
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pedicelled, all fertile, articulate at the base
;
glumes 2, membranaceous,

subequal, awnless, externally covered with long silky hairs; inferior flower

of 1 hyaline palet ; superior flower perfect, of 2 minute, hyaline, awnless

palets ; stamens 2, styles 2, elongated ; stigmas plumose
;
panicle con-

tracted, spike-form, cylindrical ; spikelets externally surrounded with long

silky hairs ; culm erect, 2-3°, and with the nodes and the leaves glaucescent

and smooth; leaves linear, setaceo-acuminate (1° or more long, 2" wide),

rigid; panicle elongated-cylindrical, 4-8'.— Nevada, 1871 and 1872;

Sanoita Valley, 1874 (656).
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PREFACE

In this account of the Ferns of the Southwest, it has been thought best

to give not merely a report of such as have been collected by the Surveys

under Lieutenant Wheeler, but, including these, to make a full report of all

the Ferns discovered hitherto in the regions lying west of the 1 05th degree

of west longitude and south of the 40th degree of north latitude. Since

many of the species are described only in works which are inaccessible to

most collectors and amateurs of Ferns, it seems desirable to give reasonably

full descriptions of all the species and genera which are not found in Gray's

Manual, and to even describe anew a few which are given in that work.

The earliest knowledge of the Ferns of California was based on the collec-

tions of Adelbert von Chamisso, who visited San Francisco in October, 1816.

The Ferns which he brought home were described by Prof. Georg Fried-

rich Kaulfuss in a little work called " Enumeratio Filicum", published at

Leipsic in 1824. Messrs. Lay and Collie, the botanists attached to Captain

Beechey's voyage in H. M. S. Blossom, made collections near San Fran-

cisco and Monterey in 1827. Drs. J. S. Newberry, C. C Parry, and J. M.

Bigelow made some collections in 1850-1855, mostly about San Diego,

though the latter also collected near the 35th parallel in 1853 and 1 854,

and Dr. Parry has continued his work in California and elsewhere to the

present day. General Amos B. Eaton collected some Ferns in the neighbor-

hood of Monte Diablo in 1855, and Professor Brewer botanized in many

parts of the State in 1860-1864. Other persons who have collected Ferns

more or less abundantly in California were Dr. A. Kellogg, Mr. Thomas

Bridges, Prof. Henry N. Bolander, Messrs. Harford and Dunn, Mr. F. A.

Miller, and Prof. Alphonso Wood, etc.; and recently good collections of

Ferns have been received from Mr. J. G Lemmon, Mrs. Ellwood Cooper,

Dr. Edward Palmer, Mrs. Mary E. Pulsifer Ames, Mrs. R. M. Austin, Dr.

Joseph T. Rothrock (of this Survey), Mr. Daniel Cleveland, and others.

The Ferns of Arizona and New Mexico were first collected by the botanists

of the Mexican Boundary Survey (Messrs. Parry, Bigelow, Wright, and
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Scliott), and more recently by Dr. Rothrock, upon this Survey, and by

Mrs. Sumner, the wife of the commander of the United States forces at

Camp Bowie. Dr. Edward Palmer and a few other persons have also sent

Ferns from this region. In Western Texas and the eastern part of New
Mexico, Mr. Charles Wright, Mr. August Fendler, and Mr. F. Lindheimer

made large collections of plants, Ferns among them, between 1843 and

1852.

The Ferns of the mountains of Colorado have been collected by Dr.

Parry and Messrs. Hall and Harbour in 18G 1-1864, by Dr. George Vasey in

1868, and by other botanists of the Interior Department Surveys, by Prof.

John Wolf, expedition of 1873 of this Survey, and especially by Mr.

Townshend S. Brandegee, who has resided several years at Canon City,

Colorado. Other parties have from time to time made small collections in

the same region. The Ferns of Northern Nevada and Utah, just on the

border of the region embraced in the following report, were collected by

Mr. Sereno Watson, of Clarence King's Survey of the 40th parallel, and to

a small extent in Utah by myself. From Southern Utah, Drs. Palmer and

Parry have sent good collections.

From Southern Nevada very little in the way of Ferns has been

received.

In order to extend the usefulness of this report, a few Ferns which

occur either in Texas or in the extreme Northwest, outside of our assigned

limits, and which are more or less likely to be found within them, are

inserted in their proper places.

Several additional species have been received while I have been pre-

paring this report, and it is very probable that still other species will be

discovered in the future.

The genera Scolopendrium, Camptosorus, Struthiopteris, Onoclea, Bick-

sonia, Schucea, Lygodium, and, most remarkable of all, Osmunda, have never,

to my knowledge, been discovered in any part of the territory west; of the

Rocky Mountains.

DANIEL C. EATON.
New Haven, Conn., Sept. 22, 1877.
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ordek. filices.

Suborder. POLYPODIACEiE.

Tribe I. POLYPODIEJ1.

I. POLYPODIUM. Linn.

Polypodium vulgare, Liuu.

Mount:. in- of Colorado (Ball and Barbour, Vaney), and on rocks at the Twiu Lakes, Wolf.

Cottonwood Caiiou, Wahsatch Mts., Watson. The Colorado plants are uniformly small as compared

with the common eastern form, measuring from less than an inch up to three inches high, and pro-

portionately narrow. The segments are small and numerous for the size of the plant. The Wahsatch

specimens are rather larger, hut narrow, and with very ohtuse segments, much as in Oregon specimens.

In British Columbia and Unalashka, the species nearly resumes its eastern character.

Var. occidentale, Hooker.

Frond ample ; 6-10 inches long ; segments long-pointed, sharply ser-

rated towards the point; texture chartaceous.—Flor. Bor. Am. ii, p. 258.

From San Francisco and Benicia northwards, often growing on trees. This form of the species

scarcely deserves to he separated as a variety, especially since nearly similar forms occur in Europe, and

more rarely in the Atlantic States.

POLYPODIUM FALCATUM, Kellogg, Proc. Cal. Acad, i, p. 20, (P. Glycyrrhiza, D. C. Eaton, in

Sill. Jour. July, 185G, p. 138), with larger and thinner fronds (12-15 inches long), the segments numerous

(3-4 inches long), tapering from a broad base to a very slender point, sharply serrate, veins free, with

mostly four veinlete, fruit-dots smallish, nearest the midrib, occurs outside of our limits, but may possibly

be discovered within them.—Shoalwater Bay, Washington Territory, J. G.Swan. Port Orford, Oregon,

Gen. A. V. Kautz. Usually on trees: considered a form of P.vulgare by Mr. Baker (Synopsis Filicuni,

p. 334).

Polypodium (Jaiilbrnicuui, Kaulfuss.

Rootstock creeping, chaffy with light-brown scales ; stalks straw-

colored when dry, fronds from ovate to oblong-lanceolate, pinnatifid to the

midrib; segments numerous, mostly oblong-linear, the lower ones narrowed

at the base and decurrent, the upper gradually smaller and closer placed,

passing into the incised apex of the frond ; texture papery-herbaceous

;

veinlets 4-6 to each vein, the lowest veinlet bearing an ovoid or elliptical

fruit-dot, the upper ones anastomosing occasionally near the margin of the

segment,—Enum. Fil p. 102. P. intermedium, Hooker & Arnott, Bot.

Beechey, p. 405.

California, mostly near the coast, from San Diego and Guadalupe Island northward. Plant in

general resembling P.vulgare, the fronds usually of ample size, 10-18 inches high, 3-5 inches broad. It
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varies a good deal iu outline, and in the shape of the segments, which are either obtuse or acute, entire

or serrated. Plants found very near the soa have a somewhat thicker texture, more regularly anastomos-

ing veinlets, and more elliptical fruit-dols, and correspond more cloeoly with the character given by

Kaulfuss. I was at one time disposed to think P. Cali/ornicum and P. intermedium distinct species, but

on maturer study adopt the view of Hooker and Baker, that they are but one.

PoSypodiiiin Scoiileri, Booker & Greville.

Rootstock creeping, scaly; stalks pale-brown, stout; fronds very thick

and coriaceous, fleshy when recent, broadly ovate, pinnatilid to the midrib;

segments linear-oblong, obtuse, obscurely serrulate, the terminal one dis-

tinct and often the longest ; veinlets anastomosing regularly and forming a

single series of large areoles ; fruit-dots very large, borne near the costule

on the upper segments only, or towards the ends of the middle segments

als0—

i

Con. Fil. t, 56. P. carnosum, Kellogg, Proc. Cal. Acad, ii, p. 88,

fig. 24. P- pachyphyllmn, 1). C. Eaton in Amer. Jour. Sci. July, 1856,

p. 138.

On trees and stumps, more rarely on the ground, from Guadalupe Island (Dr. Palmer) to the

neighborhood of Mount Shasta and Crescent City (Prof. Brewer), and northward to British Columbia.

By far the finest of all our Polypodia; the fronds sometimes staud over 2 feet high, fleshy, evergreen,

and with the fruit-dots (or sori) one-fifth of an inch in diameter. When the chaff has fallen from the

rootstocks, they are seen to be glaucous-white and finely rugose. Gen. A. V. Kautz (then a lieutenant)

noticed it growing on Firs at Port Orford, Oregon, in 1855, at the height of 150 to 200 feet above the

ground. It was originally described from very small specimens with 5-9 segments, but Prof. Brewer

collected it with as many as 27 and 29.

II. GYMN0GRAMME. Desv.

Sori (fruit-dots) oblong or linear, following the course of the veinlets,

and, like them, either simple, forked, pinnated, or variously anastomosing,

without indusium.—A large and not very natural genus, the species with

fronds mostly of moderate size, and of nearly every possible shape, many

with a hairy or tomentose surface, and some with a very beautiful white or

yellow powdery coating to the under surface. Only two species are known

to occur in the United States.

Gyinnogramuic triangularis, Kaulfuss.

Stalks densely tufted, slender, blackish-brown, polished, 6-8 inches

long; fronds deltoid or 5-angled, 2-5 inches long and nearly as broad, pin-

nate, the lower pair of pinna; much the largest, triangular, bipinnatifid, the

rest oblong or lanceolate, more or less pinnately lobed or incised; segments

obtuse, crenated: lower surface coated with a yellow or white powder, upper
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surface smooth or minutely granular; lines of fruit forking, bursting through

the colored powder, and at length nearly obscuring it.—Enum Fil. p. 73
;

Hook. & Grey. Ic, Fil. t. 153 ; Hook. Fil. Exot. t. 10.

Common in California, anil said to occur as far northward as Vancouver Island, and to reappear

in Ecuador. Tbe plant from New Mexico referred to in the Botany of Whipple's Expedition, p. 160, is

probably Notholcena Hookeri, which bears a considerable resemblance to small specimens of tbe present

species. Commonly called California Gold-Firn. Tbe powder on the under surface of the frond ia

usually a clear sulphur-yellow, but varies from deep orange to a pure white. In Hooker's Herbarium

are specimens from Nuttall, with three MS. names, G. Orcgona, G. viscosa, and G. pyramidata.

Gyinnogrniiiine hispida, Mettenms.

Rootstocks creeping; stalks grayish, puberulent; fronds 5-angled, 1—3

inches long and broad, hispid above, tomentose beneath, chaffy like the

rachis with minute linear scales, pinnate; lower pinnae much the largest and

unequally triangular, again pinnated
;
pinnae and lower segments lobed or

crenated ; the lobes rounded and very obtuse, the basal ones adnate to the

rachis or midrib, and forming an interrupted wing, alternating with the

pinnae ; veins all free.—Kulm in Linnaea, xxxvi, p. 72. G. podophylla,

Hook. Sp. Fil v, p. 152, in part. G.pedata, Eaton in Robinson's Catalogue,

not of Kaulfuss.

New Mexico (C. Wright, Mrs. Sumner), Arizona (Clarence King), and at the Chiricahua Mts., Dr.

Iiotltroek.—This comes very near to G. pedata, Kaulfuss, with which I have heretofore confounded it

;

hut it is sufficiently distinguished by the rounded segments, and especially by the decurreut basal lobes,

which form an interrupted wing on the main and secondary rachises, much as in Thegopteris pohjpo-

dioides.

III. N0TH0L2ENA. R. Brown.

Sori on the veins at or near their extremities, roundish or oblong, soon

more or less confluent into a narrow marginal band, with no proper invo-

lucre, but sometimes covered at first by the inflexed edge of the frond.

Veins always free. Fronds of small size, 1-3- or 4-pinnate, the under sur-

face almost always either hairy, tomentose, chaffy, or pulveraceous.

A genus of less than forty species, most abundant in dry, rocky places from New Mexico to Chile,

but two are Mediterranean, and a few occur iu South Africa, Australia, etc. Tbe genus borders closely

on Gymnogramme on the one band, and on the other is barely distinguishable from thoso species of Chei-

la.nlhes in which the involucre is not well do\ eloped.

*Frond minutely scaly beneath.

YotlioCa-iia siiuiata, Kaulfuss.

Rootstock short and thick, very chaffy with narrow rusty scales

;

fronds 6 inches to 2 feet high ; narrow and rigid, simply pinnate
;
pinnae

20 DOT
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numerous, short-stalked, roundish or ovate, varying from nearly entire to

pinnately lobed, the upper surface more or less sprinkled with stellate or

pinnately divided white scales, the lower surface densely covered with

ferruginous ovate scales, their margin paler or whitish and elegantly cili-

ated.—Enum. Fil. p. 135.

Texas to Arizona ( Wright, Dr. Seguin, Bothroek, vie.) and southward to Chile. This Fern varies a

good deal in size and in the shape of the pinna, and includes N. larvis, Mart. & Gal., and N.pruinoso,

Fee. The scales of the frond are very beautiful objects for the lower powers of a good microscope.

**Frond hairy or tomentose beneath.

Notholacna ferrMginea, Hooker.

Rootstock creeping, covered with very narrow dark rigid scales

;

stalks tufted, blackish, or very dark brown, at first woolly ; fronds 8-12

inches high, narrowly lanceolate, pinnate
;
pinnse numerous, 4-7 lines long,

ovate, rather obtuse, pinnatifid with 6-8 closely set little lobes on each side,

hairy above, but with the green surface visible, beneath densely tomentose,

the wool at first whitish, but becoming ferruginous; sporangia deep brown.

—

Second Cent, of Ferns, t. 52. JV. rufa, Presl ; D. C. Eaton in Botany of

Mexican Boundary.

Western Texas and New Mexico, collected by the Botanists of the Mexican Boundary Survey.

Sanoita Valley, Arizona, Bothroek. Found also throughout Mexico and as far south as Ecuador and

Peru. In Chile it is replaced by the nearly allied 2V. hypoleuea, Kunze.

Notholrena Parryi, D. C. Eaton.

Rootstock short, inclined, laden with rather rigid narrow scales, which

are fulvous, with a blackish midrib ; stalks 2-4 inches high, dark brown,

minutely striated, pubescent with whitish jointed spreading hairs ; fronds

as long as the stalks, oblong-lanceolate, tripinnate, lower pinnae distant;

ultimate segments crowded, roundish-obovate, about one line long, densely

covered above with entangled white hairs, like those of the stalks, and

beneath with a still heavier pale-brown tomentum ; sporangia blackish,

when ripe projecting beyond the margin of the segments.—Am. Naturalist,

ix, p. 351.

Crevices of Basaltic rocks near St. George, Utah, Drs. C. C. Parry and E. Palmer. Mts. in desert

of Arizona (Dr. Palmer, May, 1876), and at Marengo Pass, San Bernardino County, California, Dr. Parry,

Dec. 1875. This has very much the habit and appearance of Cheilanthes lanuginosa, Nutt., but the absence

of anything like an involucre makes it a true AT
otholana, and the denser and coarser character of the

pubescence will also serve to distinguish the present plant.



CATALOGUE. 307

IYotliolu-nn Newfoerryi, IX C. Eaton.

Rootstock covered with very narrow dark bristly scales ; stalks tufted,

3-5 inches long, slender, blackish-brown, when young woolly with a pale-

ferruginous tomentum ; fronds as long as the stalks, lanceolate-oblong,

covered, most densely beneath, with a web of very fine entangled whitish

hairs, tri—quadripinnate ; ultimate segments roundish-obovate, very closely

placed, J—J a line broad, entire or slightly crenate ; sporangia rather large,

blackish, at length apparent in the mass of tomentum.—Bulletin of Torrey

Club, iv, p. 12.

Near San Diego, California {Dr. Newberry, Prof. Wood, Mr. Cleveland). Temescal Range, Prof.

Brexeir. Guadalupe Island, Dr. Palmer. It coiues very near to N. Parryi, but is more compound, has

smaller ultimate divisions, and a decidedly finer aud more matted covering.

***Frond beneath pulveraceous, or coated with a fine poivder, either white,

yellowish, or yellow.

•*-Fronds once pinnate, the pinna with sessile segments.

\of hola'iia Candida, Hooker.

Rootstock creeping ; the scales narrow, rigid, and nearly black ; stalks

tufted, 3-6 inches long, wiry, black and shining ; frond rather shorter

than the stalk, deltoid-ovate in outline, pinnate ; the lowest pair of pinna?

having the lowest inferior pinnules elongated and again pinnatifid, three

or four next pairs of pinnae somewhat distant and clearly separated, lanceo-

late, pinnatifid into slightly curved oblong segments ; upper pinnae like the

segments of the middle ones ; segments green above, white-pulveraceous

beneath, except on the nearly or quite black midribs, the margin slightly

revolute, but not covering the line of dark-brown sporangia—Sp. Fil. ii, p.

116, and v, p. 111. N. sulphurea, J. Smith, Botany of Voyage of the

Herald, p. 233 ; Baker, Syn. Fil. p. 373.

—

N. pulvcracea, Kunze ; D. C.

Eaton in Bot. of Mex. Boundary.

Western Texas and New Mexico, C. Wright, 820 and 2124, Bigelow, Sckott. Colorado Desert, Arizona,

Parry. Recently discovered in San Diego Co., California, by Mr. D. Clereland aud Miss A. E. Burbeck.

It extends throughout Mexico and as far as Peru and Chile.—This Fern lias many nanus besides those

quoted above. It seems to have been first named Pteris sulphurea by Ca.vauilles, from a form with

yellow powder, not rare in Central America, but as its eldest name in the genus Nolholaua is Hooker's,

I do not see the propriety of going back with Messrs. Smith and Baker to the name sulphurea.
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Volhola'iin llookcri.

Rootstock short, creeping, densely covered with rigid lanceolate dark-

brown scales, with a strong midrib; stalks tnfted, 4-8 inches high, reddish-

brown, wiry, smooth and shining, the base only with a few ovate scales;

frond 2-3 inches long and broad, almost regularly pentagonal, composed of

three divisions; the middle one slightly stalked, rhomboid-ovate, pinnatifid

into a few oblong toothed segments, of which the second pair is larger

than the first; the side divisions sessile, deltoid, pinnatifid on the upper side,

much as is the central division, but each bearing on the lower side a single

very large pinnatifid basal segment, and above it smaller segments like

those of the upper side; upper surface green, lower surface covered with a

pale-yellow powder; sporangia sub-marginal; the edge of the frond

, slightly recurved.

—

N. Candida, var. b-fido-palmata, Hooker, Sp. Fil. v, p.

111. N. cretacea, D. C. Eaton in Botany of Mexican Boundary, and in

Bulletin of the Torrey Botanical Club, iv, p. IS; not of Liebmann!

Western Texas to El Paso, C. Wright, 821. New Mexico, iu several places, Bigelow, Sohott, Boihrock,

Mrs. Sumner. Not seen in California, for "La Cuesta" is in New Mexico. My own recently recovered

notes on the North American Ferns of the Hookerian herbarium show that Liebmanu's N. cretacea is a

yellow-powdered form of N. Candida, ard Mr. Baker is doubtless right in referring Clnihtnthes Borsigiana,

Mettenins, to the same species. As Sir William Hooker has remarked in Specks Filicum that the pres-

ent is "probably a distinct species," I can not do better than to call it by his name, rtjectiug the iucou-

venieut appellation under wbich he distinguished it as a variety. In general appear- nee it is much like

small specimens of Gymnogramme triangularis. From N. Candida it differs in several respects, most

markedly perhaps in having the second pair of primary piDUie or segments decidedly smaller than the

third pair, whereas in the former this second pair is larger than the pair next above it.

Plate XXX represents a plant of ordinary size. Fig. 1, a scale of the rootstock, magnified six

diameters; fig. 2, a scale from the base of the stalk ; tig. 3, a segment of ono of the pinnse, showing the

sporangia and the slightly recurved margin.

-i- +- Fronds 2-4 pinnate, the primary and secondary pinnae distinctly

stalked, ultimate divisions very small.

lYothoIaena dealbata, Ktmze.

Stalks densely tufted, wiry or capillary, nearly black, polished ; rachis

and all its branches very straight, capillary, black and shining ; frond del-

toid-ovate, 4-pinnate at the base, gradually simpler above; pinnse mostly

opposite; ultimate pinnules i-1 line long, oval and entire, or some of them

3-lobed; upper surface green, under surface white- pulveraceous.—Am. Jour.
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Science, July, 1848, p. 82, and Die Farrnkrauter, ii, p. 57, t. 204. Cheil-

anthes dcalbata, Pursh.

From the Upper Missouri (Pursh, Nuttall) and Kansas, where it iH rather common, "chiefly on the-

perpendicular faces of dry calcareous rocks, where it is sheltered by overhanging projections" (Hall,

Parry), to New Mexico ( Mrs. Sumner) and Arizona, Parry, Bothrock. I have also seen specimens said to

have come from Texas. The Kansas specimens are very delicate, only 3-4 inches high, and correspond

exactly with Kunze's figure, but those gathered in Sanoita Valley, Arizona, by Dr. Rothrock, are much
taller (8-9 inches), and have a stout wiry stalk, looking much more liko a transition towards N. nivea.

They have, however, the frond fully quadripinnate, and the very minute segments of the present species.

rVotholaena Fendleri, Kimze.

Rootstock short, thick, chaffy, with ferruginous scales; stalks densely

tufted, dark-brown, polished, 3-5 inches long- ; rachis and all its branches

similar, but flexuous and zigzag; frond broadly deltoid-ovate, 3-5 inches

long, and nearly as broad, 4—or nearly—5-pinnate below, gradually simpler

above; pinnae alternate; ultimate pinnules oval or elliptical, 1-1 i lines long,

simple or 3-lobed ; upper surface green, often glandular or dotted with

white; under surface white-pulveraceous.—Die Farrnk. ii, p. 87, t. 136.

Clefts of rocks, Colorado, New Mexico, and Arizona, Fendlcr, Hall $ Harbour, Brandegec, Parry,

Wolf, Palmer. A larger plaut than the last, and easily distinguished from it by the zigzag and usually

much entangled branches of the rachis.

* * * *j?rond naked beneath, pinnately compound.

IVotliolaena tenera, Gillies.

Stalks tufted, brownish, smooth, and shining ; fronds 3-4 inches long

[larger in Chilian plants], ovate-pyramidal, 2-3-pinnate, sub-coriaceous;

pinnae mostly opposite, distant, the lower ones somewhat triangular; ulti-

mate pinnules ovate, often sub-cordate, obtuse, scarcely 1 line long, smooth

and naked on both surfaces; texture rather delicate.—Bot. Mag. t. 3055;

Kunze, Die Farrnk. i, p. 44, t. 22 ; Hook. Sp. Fil. v, p. 112.

Crevices of perpendicular rocks. Southern Utah, Dr. Parry, May, 1874. Like the last two species,

this is closely related to N. nivea, the principal difference in this case being in the absence of the white
powder. It occurs, also, in Bolivia and in Chile. Specimens with simply pinuato fronds, and larger,

roundish pinnules, were collected with the more compound form in Southern Utah by Dr. E. Palmer in
1877.
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Tribe II. PTERIDE.E.

IV. CHEILANTHES. Swartz.

§ 1. ADIANTOPSIS.

Involucres separate, one to each fertile veinlet.

Cheilanthes Calitbrniea, Metteuius.

Rootstock short, creeping, chaffy with narrow dark-brown scales;

stalks densely tufted, dark -brown, glossy, 4-8 inches long; frond 4 inches

long or less, broadly deltoid-ovate, smooth on both surfaces, delicately

quadripinnatifid [i. e., 4-pinnate, with all but the primary rachis narrowly

winged] ; lower pinnae largest, triangular, more developed on the lower

side; upper ones gradually smaller and simpler; ultimate pinnules lan-

ceolate, very acute, incised or serrate, and when fruiting with usually sepa-

rate, crescent-shaped, membranaceous involucres in the sinuses between

the teeth, which also are often at length recurved.—Mett. iiber Cheilanthes,

p. 44. Hypolepis Californica, Hook. Sp. Fil. ii, p. 71, t. 88. Aspidotis Cali-

fornica, Nuttall, MS. in Herb. Hooker.

Moist shady canons and ravines in the Coast ranges of California, received by me only from Santa

Barbara and Los Angeles Counties, but probably of wider range. Sonora, Mexico, Schott. A very deli-

cate and pretty Fern, and eagerly sougbt by collectors. Sir William Hooker placed it in the genus

Jlypolepis, a genus of large Ferns, which are utterly unlike this plant in habit, and are really much nearer

to Phegopteris than to Cheilanthes. The involucres are lunulate, and of a different substance from tho

lobule, at the base of which they are placed, but as the sporangia ripen this lobule is frequently reflexed,

so as to form a sort of second involucre.

$ 2. EUCHEILANTHES.

Involucres more or less confluent, usually extending over the apices of sev-

eral veinlets, but not continuous all round the segment.

*Segments of the frond smooth, or glandular only.

Cheilanthes Wrightii, Hooker.

Stalks castaneous, slightly chaffy at the base, 1-2 inches high ; frond

herbaceous, 2-3 inches long, ovate-oblong, pinnate, with about five rather

distant pairs of deltoid bipinnatifid pinnae ; secondary pinnae oblong, more
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or less incised ; involucres sub-continuous or interrupted, scarcely altered

from the texture of the frond.—Sp. Fil. ii, p. 87, t. 110.

Between Western Texas and New Mexico, C. Wright, Nos. 823 and 2128. Arizona, in several places,

Dr. Itoihrock. This Fern lias a rather slender creeping scaly rootstock, and tho stalks not crowded together.
The dark color of the stalk and rachis extends along the midribs of the pinna) for about half their length.
Tho frond is nearly, if not quite, glabrous, and of a clear, bright-green color.

Ckeilanthes viscida, Davenport, (u. sp.).

Stalks 3-5 inches high, wiry, blackish, shining, the base chaffy with

narrow crisped bright-ferruginous scales ; frond herbaceous, minutely gland-

ular and everywhere viscid, 3-5 inches long, narrowly oblong in outline,

pinnate with 4-6 distant pairs of nearly sessile deltoid bipinnatifid pinnae

5-6 lines wide and long ; segments toothed ; the minute herbaceous teeth

recurved, and each covering 1-3 sporangia.

Collected in 1876 by Dr. Parry, probably near San Bernardino, California. This slender Fern much
resembles C. Wrightii, but has the fronds taller, more finely divided, and excessively viscid, and tho
involucre is represented only by the recurved teeth of the segments. Indeed, it might almost as properly
be considered a Notholana, but its apparent affinities are with Cheilanthea Wrightii and tenuifoUa. I

received specimens from Mr. Geo. E. Davenport, of Boston, with the MS. name here adopted.

Cheilanthcs microphylla, Swartz.

Rootstock creeping, short; stalks clustered, dark-brown, glossy, but

rusty-pubescent along the upper side, 4-6 inches long ; frond as long as the

stalks, ovate-lanceolate in outline, twice or even thrice pinnate
;
primary

pinna? numerous, lanceolate, the lowest ones usually largest and more del-

toid
; secondary ones oblong or deltoid-ovate, deeply incised, or again pin-

nate in large specimens ; texture rather firm ; both surfaces smooth or with

a very scanty pubescence ; involucres nearly unchanged from the texture

of the frond, interrupted or subcontinuous.—Synopsis Filicum, p. 127;

Hook. Sp Fil. ii, p. 84, t. 98; Hook. & Baker, Syn. Fil. p. 135.

A common Fern in the West Indies and from Mexico to Ecuador and Peru. Specimens which I

must refer to this species were collected somewhere in Now Mexico by tho Botanists of the Mexican
Boundary Survey. It occurs in Florida, and seems to have been collected also at the Hot Springs of
Arkansas by Dr. Engelmann. (See Kunze, in Am. Jour. Science, 1848, p. 87.) The New Mexican specimen
has a frond unusually broail at the base, nearly thrice pinnate, and comes nearer to tho var. Moriiziana
thau to the narrower and less compound forms.

Cheilanthes Alabamciisis, Kunze.

Rootstock "creeping," clothed with very slender delicate bright-

brown scales, which at the base of the polished black stalks pass into a

scanty ferruginous wool; frond narrowly lanceolate, 2-8 inches long,
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bipinnate; pinnae very numerous, closely placed, ovate-lanceolate, J—1J

inches long; the lowest pair not enlarged, but usually smaller than those

next following; pinnules mostly triangular-oblong, rather acute, oftenest

auriculate on the upper side at the base, or in larger fronds having several

teeth or lobes on each side ; texture rather firm, surfaces green and glabrous;

involucres pale, membranaceous, interrupted only by the incising of the

pinnules.—Amer. Jour. Sci. July, 1848, p. 87; Hook. Sp. Fil. ii, p. 89, t.

103 ; Fil. Exot. t. 90 (admirable). Pteris Alabamensis, Buckley, Am. Jour.

Sci. 1843, p. 177. Pellcea Alabamensis, Baker Syn. Fil. p. 148.

Mouth of Rio Pecos, Dr. Bigelow. Lower Rio Grande, Scliotl. Alabama aud Tenmssee to the

borders of Virginia. Tbis pretty little Fern is more slender than 0. microphylla, and has narrower and

more acute pinnules and paler involucres, but is nevertheless so closely related to it that Sir William

Hooker had grave doubts of its distinctness. In removing it to the genus Pellcea, Mr. Baker has certainly

separated it from its nearest allies.

**Frond someivhat hairy and glandular, but not lomentose.

Cheilanthes leneopoda, Link.

Stalks 3-4 inches long, pale straw-color, stout for the size of the frond,

chaffy at the base with soft narrow rusty scales ; frond about 3 inches

long, deltoid-ovate, at the base 4-pinnate, gradually simpler upwards, every-

where glandular-puberulent ; lowest pair of pinnae unequally deltoid-ovate;

upper ones oblong; secondary ones oblong, short-stalked; ultimate ones

divided into minute rounded lobules, which when fertile are strongly revo-

lute, concealing the sporangia.—Fil. Sp. Hort. Berol p. 66 ; Mettenius, fiber

Cheilanthes, p. 30.

Uvalde Caiion, Kio Nueces, Texas, Mrs. M. J. Young, 187C. Also found in Mexico. Though not

yet discovered within the limits assigned to the present work, I have thought best to include this species,

as it is a very recent addition to the Ferns of the United States, and will, with very little doubt, be found

before long in New Mexico or Arizona. From C. vlscosa, Kaulf., under which it is mentioned in Species

Filicum, it differs by having a stouter and very much paler stalk (nearly black in the other), and a rather

smaller and more rigid frond. Its general shape aud composition are much the same as in C. Califomica,

but the plant bears a lax glandular pubescence, and has rounded very obtusj ultimate segments. C.

viscosa is attributed to New Mexico in Species Filicum, but I have never seeu any specimens from that

Territory. The above notes will serve to distinguish it, if collected.

Cheilanthes Cooperae, D. C. Eaton.

Stalks densely tufted, variable in length, brownish, fragile, hairy,

like the frond, with entangled or straightish nearly white articulated often

gland-tipped hairs; frond 3-8 inches long, ovate-lanceolate, bipinnate; the
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rather distant pinnae oblong-ovate; pinnules roundish- ovate, eremite and

incised; the ends of the lobules reflexed and forming herbaceous involucres;

segments at length flat.—Bulletin of the Torrey Botanical Club, vi, p. 33.

Canon 15 miles north of Santa Barbara, California (Mrs. EUwood Cooper); Sierra Valley (J. G.
Lemmon), and near San Bernardino, Dr. Parry. This has much the appearance of the eastern C. vestita,

which ranges from New York to Kansas, but which has never been found west of the Rocky Mountains.
In C. vestita, the hairs are always very acute, while in the present species they aro usually tipped with a
glandular and viscid enlargement. The rootstock appears to be short, and its scales are soft and of a
deep ferruginous brown.

$3. PHYSAPTERIS.

Ultimate segments minute, rounded ; involucre usually continuous all round

the margin ; fronds, in all our species, 2-3-pinnate, with the loiver surface

tomentose or scaly, the tomentum or scales at first white, often becoming tawny

as the fronds mature.

*Frond tomentose beneath, but not scaly {except on the rachises in C.

Eatoni).

-(- Upper surface naked or nearly so; frond rarely more than twice pinnate.

Cheilanthes gracillima, D. C. Eaton.

Rootstocks creeping, branched, and forming a dense entangled mass,

scaly with narrow rigid dark-ferruginous chaff; stalks slender, dark

chestnut-brown, glossy, 3-4 inches long; frond 1-4 inches long, linear-

oblong, bipinnate; primary and secondary rachises bearing delicate nar-

row bright-brown scales, as do the stalks when young
;
pinnae many pairs,

crowded, 3-6 lines long, pinnately divided into about 9 closely placed

oblong-oval ultimate pinnules, which are rounded and at first slightly

webby above, soon smooth, f-1 line long, beneath heavily covered with

pale-ferruginous matted wool ; involucres yellowish-brown, formed of the

continuously recurved margin.—Botany of Mexican Boundary, p. 234;

Hooker & Baker, Syn. Fil. p. 139. C. vestita, Brackenridge, Ferns of U. S.

Exploring Expedition, p. 9 1 (not of Swartz).

In rocky places, mostly at high elevations, 6000-8000 ft., from the Yosemite to Oregon. Sacra-

mento Valley, Brackenridge. Mendocino Co., Eellogg $ Harford. Near Pend d'Oreille Kiver, British

Columbia, Lyall. Readily distinguished from the other species of this section of the genus by tho naked
upper surface of the pinnules, and by the rarely more than bipinnate fronds. Tho Meudocino County
specimens and those from Sacramento Valley exceed the common dimensions a little; and in these there
is a slight tendency towards a thrice pinnate condition of the frond. Called "Lace Fern" by visitors to

the Yosemite.
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+—•- Upper surface decidedly pubescent; frond thrice pinnate in well-devel-

oped plants.

Cheilanthes lanuginosa, Nuttall.

Stalks densely tufted, slender, blackish or brown, at first clothed with

spreading woolly hairs, at length nearly smooth ; fronds 2-4 inches long,

l-l £ broad, ovate-lanceolate, tripinnate, or bipinnate with crenately pin-

natifid pinnules [in small northern forms bipinnate only]
;
pinnae from del-

toid below passing to oblong-ovate above, the lowest distant, the others

contiguous ; ultimate pinnules minute, not more than £ a line long and

broad, or the terminal one slightly longer and more obovate, all very much

crowded ; upper surface scantily tomentose, lower surface densely matted

with soft whitish-brown distinctly articulated flattened woolly hairs ; invo-

lucres very narrow, formed of the unchanged herbaceous margin of the

segments.—Nuttall, MS. in Herb. Hook., and Sp. Fil. ii, p. 99 ; D. C. Eaton

in addenda to Gray's Manual, edition of 1863 ; Baker, Syn. Fil. p. 139. C.

vestita, Hook. 1. c. in part, not of Swartz. C. lanosa, Eaton in Botany of

Mex. Boundary, but not Nephrodium lanosum, Michx. C. gracilis, Met-

tenius, fiber Cheil. p. 36. Myriopteris gracilis, Fe*e, Gen. Fil. p. 150, t. 29,

fig. 6.

From Illiuois (Fasey), Wisconsin (Hale), and at the eastern base of the Rocky Mountains in Brit-

ish America, near lat. 51° (Bourgeau), to Utah (Watson, Parry, Palmer), Colorado (Brandcgee), and New
Mexico, C. Wright, Nos. 818, 2125. Arizona, Dr. Parry, 1867. Nuttall's specimens were from Fort Inde-

pendence, Missouri. A smaller Fein than either of the nest two, hut closely related to both. From C.

tomentosa it differs by its much smaller proportions, and by the rounded, contiguous segments, which in

the latter are more obovate, and are separated from each other by about half their own diameter.

From C.Eatoni, the absence of narrow chaffy scales from the stalks and rachis, and the slenderer habit,

distinguish it readily. As to the name, I may remark that Mettenius gives it thus: " Ch. gracilis, Kiehl

(ex Fee g. 150)." But Fee names the plant himself "Myriopteris gracilis, F." (p. 149), and gives as a

synonym " Cheilanthes vestita, Riehl non Sw., u. 529"; so that Mettenius is in error in quoting Kiehl as

originator of the name gracilis. Nuttall's name having existed, for many years before the publication of

auy of these works, as a manuscript name in so public aud accessible a place as Hooker'* herbarium, and

having been published by Hooker in 1851 as a synonym to C. vestita, not the true C. vestita however, I

think it proper to retain it now, although I am aware that some writers prefer the name C. gracilis. They

ought, however, to accredit this name to Metteuius, aud not to Riehl.

Cheilanthes tomentosa, Link.

Rootstock short, branching ; stalks tufted, 4-6 inches long, rather stout,

deep chestnut-brown, covered with pale-brown woolly tomentum; frond

8-15 inches long, oblong-lanceolate, everywhere but especially beneath

tomentose with slender brownish-white obscurely articulated hairs, tripin-
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nate; primary and secondary pinnae ovate-oblong; pinnules distinct, round-

ish-obovate, J-f a line long, terminal ones twice larger; the reflexed nar-

row margin forming a continuous pale membranaceous involucre.—Hort.

Berol. ii, p. 42, and Fil. Sp. Hort. Berol. p. 66; Gray, Manual, ed. 2, p.

592, etc.; Baker, Syn. Fil. p. 140. C. Bradburii, Hooker, Sp. Fil. ii, p.

97, t. 109, B.

North Carolina, chiefly on sandstone rocks in Buncombe Co. (.Gray, Canby, Bradley, etc.), and in

Eastern Tennessee. Manitou rocks, near Jefferson City, Missouri, Bradbury. Texas, Lindheimer, No. 743,

Drummond in Herb. Hook.! It probably occurs in New Mexico, as it certainly does in Mexico, whence t.ho

plant was sent to the Royal Botanical Garden at Berlin many years ago. The Arizona plant under ibis

name in the Botany of the Mexican Boundary is the next species. Some of Prof. Bradley's fine speci-

mens are, witb the stalks, nearly two feet high.

Cheilaiitltes Eatoni, Baker.

Stalks tufted, 3-8 inches long, brownish, wiry, covered, as is the rachis

and its branches, with very narrow pale-ferruginous scales ; frond 4-8 inches

long, oblong-lanceolate, tripinnate; lower pinnae rather distant, upper ones

crowded, ovate-oblong ; ultimate pinnules or segments contiguous, ^ a lino

long, rounded, but narrowed at the base, the terminal ones often twice

larger and more decidedly obovate ; upper surface gray-tomentose, under

surface with a heavy matted ferruginous tomentum ; involucres very nar-

row, hidden by the tomentum.—Syn. Fil. p. 140. C. tomentosa, Hooker,

Sp. Fil. ii, p. 96, in part, and t. 109, A.

Western Texas and New Mexico, Wright, 816, Fendler, 1016. Indian Territory, Palmer, 427. Colo-

rado, near Gallon City, Brandeyec. Along the Gila and Colorado Rivers, Arizona, Collectors of Mexican

Boundary Surrey. This species was distinguished from C. tomentosa, many years ago by Sir William

Hooker, who gave an excellent figure and description of each, but he unfortunately considered this ouo

to be C. tomentosa, and the true C. tomentosa ho regarded as an undescribed species. The narrow
appressed scales of the stalks, etc., will serve to distinguish the present species from the last and from

C. lanuyinosa. In average stature it is midway between the two, and it is more rigid thau either.

* *Frond covered beneath tvith imbricated scales, but not tomentose.

Cheilanthes Fendleri, Hooker.

Rootstock creeping, slender, covered with bright-brown delicate lanceo-

late crisped scales; stalks 2-f) inches long, chaffy with minute slender scales;

fronds ovate-lanceolate, 3-4 inches long, tripinnate ; scales of the primary

rachis like those of the stalk, but those of the secondary and ultimate

rachises larger, broadly ovate, entire or nearly so, usually edged or tipped

with white, imbricated and overlapping the very minute ({—^ line broad)
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beaded and sub-globose ultimate segments; these are nuked above, and

beneatli commonly bear at their centre a single broad scale; involucre

formed of the much incurved margin.—Sp. Fil. ii, p. 103, t. 107, 13.

Texas and New Mexico (Findler, 1015, Wright, 2126), extending northward to the mountains of

Colorado (Hall $ Barbour, G91, Brandegee), and westward to Arizona (Parry, Palmer) and California

(San Gabriel Mts., Brewer, and near San Bemardiuo, Parry). The scales are veiy conspicuous, at

first white, but gradually becoming brown, the lint spreading from the point of attachment. They are

considerably larger than the ultimate segments, and those I have examined seem to he entire, broadly

o\ ate and decidedly acuminate. I find that apart from these scales the pinnules or segments are per-

fectly glabrous on the under side, ( hus distinguishing the species from small forms of C. myriophylla, with

which it has occasionally been confused.

Cheilanthes flevelandii, D. C. Eaton.

Rootstock creeping, covered with narrow rigid dark-brown scales

;

stalks scattered, 2-6 inches long, dark-brown, wiry, when young scaly, but

at length nearly smooth ; fronds of mature plants 4-6 inches long, ovate-

lanceolate, tripinnate ; smooth and green above, beneath deep fulvous-brown

from the dense covering of closely imbricated ovate-acuminate elegantly

ciliated scales growing on the ultimate segments as well as on the midribs

and rachises; segments otherwise naked, nearly round, flattish, £—h a line

broad, the terminal ones larger, the margin narrowly recurved and un-

changed in texture and color.—Bulletin of the Torrey Botanical Club,

vi, p. 33.

Mountains near San Diego, Mr. Daniel Cleveland. Imperfect specimens of what seems to be the

same thing were sent in 1875 from San Bernardino by Dr. Parry. The fronds average a little larger than

those of C. Fendleri, and are similarly divided into innumerable minute rounded segments, either densely

placed or rather lax, as in that species. The scales are only half as large as those of C. Fendleri, are

made up of much more tortuous cells, are in the mature frond of a very deep but bright cinnamon-
brown, and bear near the base or along the lower part a few very long ciliary projections, which are

often curved upwards and visible from the upper surface of the frond. It may prove that this is only a
form of C. myriophylla, but as the scales of the frond are smaller and very closely imbricated, it is per-

haps best for the present to regard it an distinct.

* * * Under surface of pinnules both tomentose and scaly.

Cheilanthes niyriophyila, Desvaux.

Rootstock very short, clothed with dark-brown narrow rigid scales

;

stalks tufted, 2-6 inches high, castaneous, wiry, covered with partly decid-

uous pale-brown narrow appressed scales and woolly hairs intermixed

;

frond 3-8 inches long, oblong-lanceolate, smooth and green or deciduously

pilose above, beneath matted-tomentose and. densely clothed with pale-

brown or ferruginous narrowly ovate-lanceolate ciliated spreading scales,
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those of the ultimate segments with long tortuous cilia; pinna? deltoid-

ovate, narrower upwards, crowded or sub-distant; ultimate segments minute

(£ a line broad), crowded, roundish, innumerable ; the unchanged margin

much incurved.—"Desv. in Journal de Botanique, ii, p. 44, t 13 f. 1."

Hooker, Sp. Fil. ii, p. 100, t lOJi, A. Hook. & Baker, Syn. Fil. p. 140.

C. elegans, Desv. C. paleacea, Mart. & Gal.

Western America, from Mexico to Chile, and reported from India also. Arizona, Mr. Clarence

King. California, Monte Diablo Range, Prof. Brewer and Dr. Gibbons. Rocks, near the Gould and
Curry Mill, Nevada, H. G. Bloomer. San Diego, Mr. Cleveland. The specimens which I refer to this

species I had formerly supposed to belong to C. Fendleri, but a closer examination shows that the scales

of the frond are narrower, and not entire, and that the whole plant is more or less tomentose as well as

chaffy. Tho Californian specimens and those from Nevada are much smaller than those commonly sent

from Mexico and South America. C. elegans, Desv., was founded on a Chilian plant with more obovate-

pyriform ultimate segments. It is maintained as distinct by Four^ier, and specimens agreeing pretty

well with its characters have been collected, since this report was prepared, at Cajon Pass, California, by

Mr. William Stout. But they seem to be also nearly inseparable from C. Fendleri.

Cheilaiathes liindheimeri, Hooker.

Rootstock slender, elongated, creeping, branched, chaffy with thinnish

ovate rusty scales ; stalks scattered, 4-7 inches high, blackish-brown,

polished, wiry, at first bearing narrowly lanceolate delicate scales inter-

mixed with woolly hairs ; frond 3-5 inches long, ovate-lanceolate, 3-4-pin-

nate
;
pinna? mostly close-set ; ultimate segments roundish-pyriform, about

\ a line long, very much crowded, the unchanged margin much incurved

;

upper surface of frond white-tomentose, lower surface very chaffy with pale

or ferruginous scales, those of the midribs ciliate at the base, those of the

ultimate segments more and more ciliate and passing into entangled tomen-

tum—Sp. Fil. ii, p. 101, t. 107, A.

Western Texas to New Mexico and Arizona, Lindheimer, No. 744 ; Wright, No. 817 ; King, Eothrock,

Palmer, etc. Plant with a long and slender rootstock, by which, and by the white-tomentose upper
surface of the frond, it is to be distinguished from C. myriophylla. The ultimate segments are much
smaller than iu that tpecies, and are also much more compactly arranged.

CHEILANTHES VESTITA, Swartz, and C. ARGENTEA, Kunze, are the only other species of tho

genus attributed to the United States. The former ranges from New York to Northern Alabama, and
westward to Kansas. The latter is a species of Northern Asia, which is said to have been collected in

Alaska by Stella: C. aspera, Hooker, will be found described in the genus Pcllasa, to which Mr. Baker
has very properly referred it.

V. CRYPTOGRAMME. R. Brown.

Sporangia on the back or near the ends of the free vein"., forming

oblong or roundish sori, which are at length confluent and cover the back
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of the pinnules; involucres continuous, formed of the membranaceous and

somewhat altered margin of the pinnule, at first reflexed along the two

sides and meeting at the midrib, at length opening out flat; rootstock short;

stalks stramineous, tufted ; fronds smooth, herbaceous, dimorphous ; sterile

ones on shorter stalks, tri—quadri-pinnatifid, with toothed or incised ovate or

obovate segments ; fertile ones long-stalked, less compound, with narrowly

elliptical or oblong-linear pod-like segments.

—

Allosorus, Bernhardi, in part.

The generic name was proposed in 1823 by Robert Brown, in Dr. Rich-

ardson's Appendix to Franklin's first journey, for our species, and with it he

associated the European Pteris crispa, Linn. Allosorus of Bernhardi is a

much older name, but the character assigned to it was exceedingly vague,

and the species referred to it, if by Bernhardi's expression " alle Adianta

spuria Sw." we are to understand the species of Pteris which Swartz placed

in his section Adiantoideai, are now scattered among half a dozen diverse

genera. Presl's Allosorus is likewise worthless, being a most heterogeneous

assemblage of unlike species. Since the true object of scientific nomen-

clature in botany is to clearly set forth natural affinities and distinctions,

and not, as some would have it, to perpetuate antiquated obscurities, I am

quite content to follow the great masters Robert Brown and Sir W. J.

Hooker in using the name Gryptoyramme, though the name Allosorus may

perhaps be kept, as by Mr. Baker, for a section of Pellcea.

Cryptog-raiiiitie acrostichoides, E. Brown.

—

Or. crispa, forma Ameri-

cana, Hook. Sp. Pil. ii, p. 130. Allosorus acrostichoides, Sprengel, Gray's Manual.

Usually iu dense tufts among rocks, often at high elevations. Isle Royale, Lake Superior, and

generally in the Eocky Mountains and the Sierra from Colorado and California northward to 5G° or 60°

north latitude (Dr. Richardson), and iu the Aleutian Islands, where it has a more condensed habit

(Allosorus foveolatus, Ruprecht). The American plant is considered a form of the European C. crispa by

Sir W. J. Hooker and by Dr. Milde, and one occasionally sees specimens which would seem so inter-

mediate iu charater as to justify this disposition, but the American plant is decidedly more rigid and

subcoriaceous than the other, has less compound fronds, less incised sterile segments, and lougcr and

more linear fertile ones. Iu C. crispa, the sporangia occupy only the upper portion of the fertile veins,

and in C. acrostichoides they descend nearly or quite to the midrib. Curiously enough, Dr. Milde makes

Pellcea gracilis also a form of his Allosorus crispus.

VI. PELL2EA. Link.

$ 1. CHBILOPLECTON. Fee, Baker.

" Texture herbaceous or subcoriaceous, and veins clearly visible, the invo-

lucre broad, and in most of the species rolled over the sorus till full maturity."
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Pellaea Breweri, D. C. Eaton.

Rootstock ascending, short, covered, like the bases of the densely

tufted shining-brown very fragile stalks, with abundant narrow crisped

fulvous chaff; fronds 2-6 inches high, simply pinnate, the pinnae short-

stalked, 6-8 pairs, membranaceous, mostly 2-parted, the upper segment

larger ; segments and upper pinnae oblong-ovate, rather obtuse, in the fer-

tile fronds narrower ; involucre continuous, pale ; veins repeatedly forked.

—

Proceedings of Amer. Acad, vi, p. 555 ; Botany of U. S. Geol. Expl. of

40th Parallel, p. 395, t. xxxx.

Common on exposed rocks in the higher canons of the Sierra of California {Brewer, Bolander,

No. 6243), and eastward to the Wahsatch, 7-9,000 feet altitude, Watson, Eaton. New Mexico (Dr. Loew

in Lieut, ffheeler's Expl), and near Loma in Southern Colorado, Dr. Iiothroek. Stalks half a line thick,

terete, very fragile, so that in dried specimens the fronds are commonly broken off. The chaff is very

abundant, bright cinnamon-brown, and composed of exceedingly narrow linear scales, 3-4 lines long.

The scanty specimens from Loma, near the headwaters of the Eio Grande, show one or two additional

segments of the lower pinna?, bnt the Californian plants have the lower 3-5 pairs of piunas unequally

2-parted, the uppermost 2-3 pairs entire. The nearest related species is P. auriculata of South Africa.

Pella?a gracilis, Hooker, Sp. Fil. ii, p. 13S, t, 133, B ; Gray's Manual, ed.

5, p. 660. Pteris gracilis, Micliaux. Allosorus gracilis, Presl. A. crispvs, var. Stelleri,

Milde, Fil. Europse et Atlantidis, p. 26. Pteris Stelleri, Gmelin.

Usually in clefts of damp and shaded Limerock cliffs. Ten-mile Canon, near Breckinridge City,

Colorado. Brandegce. Labrador to Pennsylvania and Wisconsin ; also in Mantchooria, Siberia, Tibet, and

the Himalayas.

$ 2. ALLOSORUS. Baker.

Texture coriaceous, the veins not evident, involucre conspicuous.

* Pinnules or segments obtuse or barely acute, not apiculate.

+- Frond pinnate or bipinnate, never thrice pinnate.

Pellrea atropurpurea, Link.—Hooker, Sp. Fil. ii, p. 138; Gray's Manual,

ed. 5, p. 660.

Rio Mimbres, New Mexico (Dr. Bigelow), and Arizona, Dr. Parry. From Vermont and Canada to

the Rocky Mountains of British America, and southward to Tennessee and Indian Territory. It reappears

in Chiapas, and Fde's P. mucrovata from the Valley of Mexico is not distinguishable from common forms.

The plant varies much in the form and number of its segments, and in having the stalk and rachis per-

fectly smooth (P. glabella, Mett. &. Kuhn, in Linnsea, vol. 36, p. 87), or more or less rusty-pnberulent.

Pellaea aspera, Baker.

Rootstock short, ascending, moderately chaffy with narrow scales;

stalks slender, 2-3 inches long, black, but with a pale scurfy pubescence

;

frond oblong-lanceolate, 4-6 inches long, bipinnate
;
pinnae and pinnules
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deltoid-lanceolate or oblong, pinnules next the main rachis often lobed ; all

of them very rough on both surfaces, with short harsh simple or forked

whitish hairs ; involucres continuous, the edges crenate.—Syn. Fil. p. 148.

Cheilanthcs aspera, Hooker, Sp. Fil. ii, p. Ill, t. cviii, A.

New Mexico ami Western Texas, Charles JViight. This Fern is peculiar among our species of tbe

genus in having a harsh scabrous surface. Hooker noticed that the margins of the fertile piuna3 are

transversely waved, and that the often forked or tripartite hairs are most abundant on the top of these

undulations. One specimen shows a rootstock as thick as a crow's quill, an inch or so in length, and

branched near the growing end.

-t--i- Frond hi—tri—quadripinnate, ultimate segments oval or cordate.

Pellaea aiiflroiucdrefolia, Fee.

Rootstock slender, creeping, covered with narrow glossy scales

;

stalks scattered, erect, wiry, pale-brown, smooth and naked, except for the

narrow chaff at the base, 2-12 inches long, about equalling the ovate

usually tripinnate but sometimes 2-4-pinnate fronds
;
primary piunas rather

distant, spreading ; ultimate pinnules 2-5 lines long, petiolulate or sessile,

oval, slightly cordate and emarginate, fleshy-coriaceous, the fertile ones

often with the edges revolute to the midrib ; veins numerous, parallel, and

sometimes producing narrow ridges on the upper surface ; involucres her-

baceous, with a narrow whitish edge.—Genera Filicum, p. 129. Pteris

andromedcefoUa, Kaulfuss, Enumeratio Filicum, p. 188. AUosorus androme-

dafolius, Kaulf. in Kunze, Analecta Pteridographias, p. 18, t. 11.

California, mostly iu the Coast Ranges, but collected in the " mountaius near Live Oak Creek "

and one or two other places (iu Arizona?) by the Botanist i of the Mexican Boundary Commission. Mex-

ico? Also iu Chile, but the Ohiliau plant has beeu described as a distinct species (P. myrtillifolia, Met-

teuius & Kuhu) upou insufficient grounds. Kunze also reports a station iu Cape Colouy. The stalks

are commouly very straight, the rachis rarely a little rlexuose, and their color is said to be reddish-brown

with a delicate bloom when fresh, though dried plants show a nearly straw-colored rachis. A pubescent

form was noticed by Nuttall.

Pel!a?a pulchella, Fee.

Rootstock very short, stout, nearly erect ; stalks densely clustered, 3-8

inches long, chaffy at the base with narrow crisped scales, nearty black

and polished, as are the rachis and all its divisions ; frond as long as the

stalk, or longer, triangular-ovate in outline, quadripinnate below, less com-

pound upwards ; ultimate pinnules numerous, very small, 1-3 lines long,

oval or commonly cordate-ovate, obtuse, distinctly stalked, coriaceous,

smooth, the edges often very much rolled in ; involucre herbaceous.

—
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Genera Filicum, p. 129. Hooker, Sp. Fil. ii, p. 150. Allosorus pulchellus,

Martens & Galeotti, Fil. Mex. p. 47, t. 10, f. 1.

Western Texas ami New Mexico, C. Wright, Nos. 824 and 2132. Mexico to Peru. The New Mexi-

can plant lias been separated from the more southern form by Mettenius and Kuhn under the name of

P. microphylla, as having shorter, broader, flatter, and more cordate segments, but except for its smaller

sizo and more delicate habit, I see no difference between it and specimens from the State of Chiapas in

Southern Mexico. The almost or quite black stalks and rachises and the minute cordate-ovate pinnules

abundantly distinguish this species from P. andromedwfolius.

**Pimudes mucromdate or decidedly acute.

Pellsea ternifolia, Link.

Rootstoek short, thick, densely chaffy, the scales narrow and dark-

brown, with a blackish midrib ; stalks crowded, nearly or quite black, with

a purplish bloom when living, rigid, 2-6 inches long ; frond as long or

longer than the stalk, narrowly linear in outline
;
pinnae usually 9-15 pairs,

all but a few of the uppermost trifoliolate ; segments commonly linear-

obovate, slightly mucronate, coriaceous, somewhat glaucous beneath, green

above, sessile, or the middle one indistinctly petiolulate, when fertile with

the edges much rolled in ; involucre broad, the edge only membrana-

ceous—Fil. Hort. Berol. p. 59. Hooker & Baker, Syn. Fil. p. 148. Pteris

ternifolia, Cavanilles, Hooker & Greville, Ic. Fil. t. 126.

From Mexico to Peru and in the Hawaiian Islauds. I refer to this species with much hesitation

a few little specimens gathered by Dr. Sutton Hayes among the headwaters of the Rio Colorado of

Texas. They have only the simply trifoliolate pinnules of this species, but the segments are of the

short-oval or roundish form more common in the next. Were P. ternifolia ever known to develop more
than three segments to a pinna in countries where it is abundant, it would seem reasonable to consider

the two following species only forms of it with more and more compound fronds, but in the present state

of our knowledge of them it is perhaps beBt to keep them separate.

Pellrea Wrightiana, Hooker.

Rootstoek short, thick, nodose, densely chaffy with very narrow

dark-brown scales ; stalks crowded, purplish-brown, polished, rigid, 4-6

inches long ; frond about as long, as the stalk, from lanceolate to triangular-

ovate in outline, bipinnate; pinnaa nearly sessile, spreading; pinnules cori-

aceous, smooth, green above, slightly glaucous beneath, almost sessile, at,

most about six pairs ; those of the sterile frond roundish-oval, 3-5 lines

long, two-thirds as broad, rounded, or even subcordate at the base, the

apex obtuse, but with a minute subulate semi-pellucid cartilaginous point

or mucro ; those of the fertile fronds rolled in to the midrib and therefore

21 BOT
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very narrow, often longer than the others, and curved upwards, similarly

mucronate.

—

P. Wrightiana and P. longimucronata, Hooker, Sp. Fil. ii, p.

142 and 143, t. cxv. P. mucronata, Baker, Syn. Fil. p. 148 ; D. C Eaton,

in Bot. of Mex. Boundary, p. 233, in part. P. Weddelliana, Fee, 8mo Mem.

p. 74!

Western Texas and Colorado to New Mexico aud Arizona. Bolivia, IVeddell. Not seen from Cali-

fornia. This plant varies much in the number of pinnules to a pinna, the lower pinna} having commonly
five or six pairs of them, but sometimes only two pairs besides the odd or terminal one. This latter

form is strictly Hooker's P. Wrightiana, and the least developed examples of it I do not know how to

clearly distinguish from P. ternifolia ; the form with more numerous segments is Hooker's P. longimucro-

nata. Hooker describes this as well as the next species as having " tufted stipites springing from clus-

tered bulb-like caudices or rhizomes, about the size of hazel-nuts"; and Fee notices a similar "soucho

bulbiforme eeailleuse" in the Bolivian plant. This latter, of which its describer has favored me with a

specimen, has precisely the frond and pinnules of the narrow form of P. Wrightiana, but the scales of

the rootstock are of a lighter brown, and with a less developed dark midrib, but not destitute of it as he

has described them. In all these plants, the scales of the rootstock, when very young, and those found

on the stalk of the growing frond, are nearly white.

Pellaea Ornithopus, Hooker.

Rootstock and stalks as in the last species, though often stouter ; fronds

very rigid, a few inches to a foot long, broadly deltoid-lanceolate in out-

line, when fully developed tripinnate; primary pinnae spreading or obliquely

ascending, linear, the lower ones 4 to ^ the length of the frond, bearing

from a few up to 15 or 16 pairs of trifoliolate, but varying to simple or to

pinnately 5-7-foliolate, pinnules, which are usually only 1£ to 2 lines long,

coriaceous, slightly glaucous beneath, roundish-quadrate in the rare sterile

fronds, and with the margins rolled in to the midrib in fertile fronds,

minutely mucronate.—Sp. Fil. ii, p. 143, t. cxvi, A. Allosorus mucronahts,

D. C. Eaton in Silliman's Journal, July, 1856 {described from very small

specimens from Monte Diablo).

Var. brachyptera, Eaton.

Secondary rachises ascending, much shortened, giving the frond a

narrower outline and a denser habit ; the pinnules crowded, oblong-linear,

simple or trifoliolate, varying according to drought or humidity from 1 £ to 5

lines in length.

—

Platyloma bracliypterwm and P. bellum, T. Moore in The

Gardeners' Chronicle, Feb. 1873, pp. 141 and 213, ex char.

Common throughout Califoruia from San Diego and Guadalupe Island (Palmer) to Mendocino

County and Grass Valley, growing mostly on dry hillsides in tufts among rocks, exposed to a long sum-

mer's drought and to a tcorchiug sun. This bears the same relation to P. Wrightiana which that plant

does to P. ternifolia, having more decompound fronds and still smaller ultimate pinnules. Plants culti-
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vated in conservatories in the Atlantic States bave fronds generally less compound than those gathered
on their native hillsides, and it is in these cultivated plants only that I find sterile fronds with the pin-
nules flattened out. Otherwise the pinnules are closely revolute, and when trifoliolate, as they almost
always are in a state of nature, they strongly suggest the claws of a bird's foot, whence the specific name
chosen by Hooker, a name which I bave no wish to disturb through a technical claim of priority. Platylvma
brachypterum of Moore answers well to a form collected in the Sierras by Bolander, by Mrs. Austin, and
by Mrs. Pulsifer Ames, a form with minute pinnules when growing on exposed rocks, but with elongated
ones iu a plant wet with spray escapiug from a neighboring flume. Moore's P. helium seems to be the
same as the smaller form of var. brachyptera, except that some of the measurements given in The Gard-
eners' Chronicle, and copied" by Baker in the second edition of Synopsis Filicum (p. 477), are incompre-
hensible, and probably incorrectly printed. P. helium of Eastern conservatories is not Moore's plant, and
is ordinary P. Ornitlwjnts slightly modified by cultivation in a moister atmosphere.

Pellaea densa, Hooker.

Rootstocks rather slender, entangled, chaffy with nearly black narrow-

scales; stalks densely tufted, wiry, and very slender, dark chestnut-brown,

dull or polished, 3-9 inches long ; fronds ovate or triangular-oblong in out-

line, I i-2£ inches long, densely tripinnate ; segments 3-6 lines long, linear,

nearly sessile, sharp-pointed or mucronate, in the fertile fronds entire, and
having the margin narrowly recurved, and provided with a distinctly paler

involucre, in the very rare sterile fronds broader and sharply serrated,

especially towards the apices.—Sp. Fil. ii, p. 150, t. cxxv, B. Onychium
densum, Brackenridge, Ferns of U. S. Exploring Exped. p. 120, t. 13, f. 2.

Sierras of California from the Yosemite to the Castle Mountains, Brewer, Bolander, etc. Oregon
Rogue River (Brackenridge), and near Port Orford, Gen. A. T. Eautz. Near Jackson's Lake, Wyoming
Territory, Hayden's Expedition. A very distinct species, not in the least related to those just described.
Brackenridge, who considered it an Onychium, noticed that the plant bears a close resemblance in habit
to Cryptogramme acrostichoides, and Hooker remarks the same similarity. A thin cross-section of a seg-
ment shows the involucre to be a very delicate special organ, growing just within the proper margin of
the segment.

$3. PLATYLOMA. J. Smith, Baker.

"Texture coriaceous, the veins usually hidden, the ultimate segments broad

and flat, the involucre so :iarrow that it is soon hidden by the fruit"

PeBIar-a Sridgesii, Hooker.

Stalks 3-6 inches long, wiry, dark-brown, smooth and polished, many
rising from a short, creeping rootstock, which is chaffy with very narrow
scales; fronds as long as the stalks, simply pinnate; pinna; 5-18 pairs,

mainly opposite, nearly sessile, glaucous-green, coriaceous, sterile ones

orbicular or obscurely cordate, 4 5 lines long, rarely larger, fertile ones a
little narrower, commonly at first conduplicate, and so seemingly lunate;

involucre narrow, formed of the whitish cartilaginous margin of the pinnse,
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soon flattened out, and exposing a very broad intramarginal band of

sporangia.—Sp. Fil. ii, p. 238, t. cxlii, B.

Sierras of California, usually above the elevation of 6000 feet. Discovered by Thomas Bridges,

and since collected by Brewer at Ebbett's Pass (8000-9000 feet elevation) and in Silver Valley on the Big-

Tree road, and by Brewer, Torrey, Bolander, etc., in the Yosemite. A curious Fern, very different from all

other American species, and only to be compared to P. rotundifolia of New Zealand, which, however, has a

shaggy-paleaceous stalk and rachis, Hooker noticed that the margins of the pinnae have a narrow white

cartilaginous edge, " but not incurved." But it is plainly incurved in very young specimens. The two

sides of each fruiting pinna are at first folded together, hiding the sporangia, and then the pinna is mod-

erately curved upwards, giving it a decidedly crescent-like shape.

Pellaea flexuosa, Link.

Rootstock creeping, rather slender, the scales narrow, rigid, brown,

with a darker midrib; stalks reddish-straw-color, several inches long, passing

into a more or less flexuous or zigzag rachis; fronds from a half to two or

more feet long, ovate-oblong in outline, twice or the larger ones thrice pin-

nate ; secondary and tertiary rachises usually deflected and zigzag, rusty-

puberulent or nearly smooth
;
pinna? mostly alternate; ultimate pinnules

5-10 lines long, roundish-ovate or sub-cordate, very obtuse, distinctly petiolu-

late, sub-coriaceous, smooth, slightly glaucous beneath, the margin of

fertile pinnules at first reflected and partly covering the sporangia, at length

flattened out.—Fil. Hort. Berol. p. 60. Hooker, Sp. Fil. ii, p. 149. Allo-

sorus flexuosus, Kaulfuss, Kunze, die Farrnkrauter, p. 46, t. 23.

From Western Texas and New Mexico (Wright) to Arizona, Camp Crittenden, Dr. Itothrock.

Mexico to Peru. This comes very near to P. cordata, J. Smith, and is united with it by Mr. Baker in

Synopsis Filicum. The zigzag rachises and strongly deflected branches are a very marked feature, but

this character is none too constant. Occasionally there are large-pinnuled plants of P. aniromeda-folia

also, which bear a considerable resemblance to the present species. In our territory it reaches its ex-

treme northern limit, and the specimens are much smaller than those from Central America. Fomuier,

in the Cryptogamia of Mexico, keeps P. cordata and P.flexuosa apart, and Dr. Max Kuhn, in his publi-

cation of posthumous species of Mettenius, in Linnoea, vol. 36, has described our plant as a distinct

species under the name of P. intermedia.

VII. PTERIS. Linn.

Pteris aquilina, Linn., var. lanuginosa, Hooker.

Frond silky-pubescent or tomentose, especially on the under surface
;

otherwise as in the typical eastern form.—Sp. Fil. ii, p. 196. P. lanuginosa,

Bory in Willd. Sp. PI. v, p. 403. Hook. & Am. Bot. Beech. Voy. p. 405.

Kaulf. Enum. Fil. p. 189.

Very common throughout California and Oregon, extending northward to Sitka and eastward to

Utah. Farther east it passes into less pubescent forms and so into the common form of the Atlantic
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States. In one form or another, the common Brake occurs in almost every region of the earth. In
Oregon and Northern California, it forms thickets as high or higher than a man's head, and many acres
in extent. The miners of California boil the young fronds, and eat ttem as a substitue for asparagus.

VIII. ADIANTUM. Linn.

Adiantum pedatuni, Linn.

In moist, rocky places, from Santa Cruz, California, to Oregon and Washington Territory, and
northward to Unalashka, Wahsatch Mts., Utah. Common in the Atlantic States from North Carolina to
Canada. It also occurs in Japan and Mautcbooria, but does not appear to have been found among the
mountains of Colorado, where it might reasonably have been expected.

Adiantum Capillus-Veneris, Linn.

Stalks and rachises very slender, nearly black, polished ; frond ovate-

lanceolate in outline, very delicate, smooth, bipinnate or sub-tripinnate, the

upper half or third simply pinnate
;
pinnules and upper pinna? wedge-obo-

vate or somewhat rhomboid, rather long-stalked, the sides nearly straight

or moderately concave, the upper margin commonly rounded and more or

less incised, crenated, or [in the plant of our district] acutely dentato-

serrate, except where the margin is recurved to form the lunulate or trans-

versely oblong separated involucres.—Sp. PL p. 1558. Hook. Sp. Fil. ii,

p. 36; British Ferns, t. 41. D. (J. Eaton in Chapman's Flora, p. 591.

About the mouth of springs and wells in Southern Utah; St. George (Drs. Palmer and Parry),
Kanab, Mrs. Thompson. New Mexico (C. Wright, No. 2123), Camp Bowie, Dr. Rothrock. Damp canons in
Southern California (G. TV. Dunn), near Santa Barbara (Mrs. Cooper), and at Cassitas Pass, Dr. Rothrock.
Also from North Carolina and Florida to the Hot Springs of the Arkansas and Texas. Its range extends
throughout a great portion of Europe, Asia, Africa, South America, and Oceanica.

Plant with a short, creeping rootstock, the stalks very delicate, 4-8 or 10 inches long, sometimes
erect, but more frequently drooping or pendulous ; frond 8-10 inches long, but in favored stations occa-
sionally very much larger. The plant of the Gulf and Atlantic States is very similar to the European
form, having the pinnules mostly sharply cuneate, often deeply lobed, and the upper or outer margin of
the sterile pijnules creuated or obscurely toothed; but the plant of Utah, California, etc., differs in
having the pinnules broader, firmer, less incised, and the outer margin, if sterile, very acutely and finely
toothed, the veinlets even slightly produced into minute needle-points. In all these points it shows a
Blight approach to the following.

Adiantum eniarginatuin, Hooker.

Stalks and rachises rather stout, nearly black, polished ; frond broadly

ovate or deltoid-pyramidal, 2-3-pinnate, pinnules and upper pinna; of

ample size, rather long-petioled, smooth or nearly so, rounded or even
reniform, the very base sub-cuneate, lower edges commonly a little con-

cave, upper margin rounded, slightly incised ; if sterile, acutely dentate,

with the veins running to the points of the teeth ; but when fruiting, with
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2-5 transversely linear-oblong sub-continuous involucres.—Sp. Fil. ii, t.

75, A; not of Bory and Willdenow. Keyserling, Adiantum, p. 15, 37, No.

55. A. Chilense, Torrey in Botany of Parke's Survey, p. 21 ; Brackenridge,

Ferns of U. S. Expl. Exped. p. 97 ; D. C. Eaton, Botany of Mexican

Boundary, p. 233 ; and in Robinson's Catalogue of Ferns, not of Kaulfuss.

A. tenerum, Torrey in Emory's Notes of a Military Reconnoissance from

Fort Leavenworth to San Diego, p. 155. Newberry in Botany of William-

son's and Abbot's Survey, p. 93, not of Swartz.

From San Diego, California, northward to Oregon, common, but apparently not occurring east of the

Coast Ranges. Stalks 6-12 inches long ; frond about tho same length, more than half as wide at the base,

gradually narrower upwards, tho pinnules +-1A inches broad, rounded, or the larger ones semicircular or

almost reuifonu, bearing at first a few scattered hairs along the veins, soon quite smooth. The pinnules

commonly have from one to four slight incisions on the rounded side. The very acute teeth of the sterile

pinnules having the vein extending to the point of the teeth, and the transversely linear involucres,

separate this from A. Chilense, with which I formerly confounded it, that species having the veins extend-

ing mostly to the notches between the teeth, and bearing more numerous lunulate involucres. The
figure given by Hooker in Species Filicum is very characteristic of the common Adiantum of California,

and does not represent any known plant of either Mauritius or Malacca. The specimen it was drawn

from is marked in Hooker's herbarium "Malacca, Griffith." It is on the same sheet with a specimen

more like a form of A. Capillus-Veneris, marked as coining from Delessert's herbarium, and collected in

the Mauritius. Mr. Baker suggested a possible interchange or crossing of the tickets, an accident too

common in all herbaria. Keyserling, who baa apparently not seen the specimens, says that the A.

emarginalum of Hooker's plate was " nach einem von B. Delessert hinterlassenen Exemplar, das vermuth-

lich aus Californien stainmt." It is probably too late to trace with certainty the history and origin of the

specimen figured, but it is enough that it accurately represents the Califoruian species, and none other.

The original A. emarginalum of Bory and Willdenow was confessedly " very liko the preceding [J. Capillus-

Veneris~\, but constantly smaller, the pinnules always obcordate and never lobed." Keyserling refers this

without hesitation to A. Capillus-Veneris, leaving the name free for the present species, for which it is not

especially appropriate, though I do not think it is to be rejected on the score of utter unfitness.

Adaantum tricholepis, F6e.

"Frond oval in outline; stalk and rachis smooth, polished, deep-

black; pinnules roundish, moderately long-petioled, hairy on both surfaces;

sori very few, of unequal size ; involucre very velvety ; rootstock creeping,

scaly, the scales linear, acuminate, tawny."—

8

me Me"m. p. 72. Keyserling,

Adiantum, p. 15^ 37, No. 56. A. Chilense, var. hirsutum, Hook. Sp. Fil. ii,

p. 43 (in part) ; D. C. Eaton in Bot. of Mexican Boundary, p. 233. A.

dilatatum, Nutt. MS. in herb. Hook., and quoted in Sp. Fil. 1. c. A. pilosum,

D. C. Eaton in Robinson's Catalogue, but not of Fee, which is A. Chilense,

var. hirsutum, Keyserl., from Cbile.

In a rocky ravine near the mouthof the Rio Pecos, Western Texas, Dr. Bigelou: Monterey, California,

Nuttall. Mexico and Yucatan. This belongs to tho same group of species with the two last, a group

characterized by having fronds of a pyramidal outline, twice to four times piunate at the base, gradually
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simpler upwards, the terminal segment with a rounded or obtuse outer margin, and the serratures of the
sterile segments having a veinlet extending to the point (not to the Binus). Tuo present species has both
surfaces of the frond minutely pilose with appressed whitish hairs. The involucres are variable in shape,
oblong and linear on the same pinnule, and rather few (3-7) in number. This is apparently a rare species
as I can not learn that it has been collected by any one in California siuco the time of Nuttall. It is No.
11 of Ervendberg's collection of Huasteca plants, and No. C87 of Schott's collection made in Yucatan
in 1865.

Tribe III. ASPIiEWIEiE.

IX. LOMARIA. Willd.

Sori in a continuous band next the midrib of the contracted pinna? of

the fertile frond, covered till mature by an elongated involucre, either formed

of the recurved and altered margin of the pinnae or else sub-marginal and

parallel to the margin. Veins of the sterile frond oblique to the midrib,

simple or forked and free. Fronds mostly elongated, pinnatifid or pinnate,

in foreign species rarely undivided or bipinnate, of two kinds, the sterile

foliaceous, the fertile commonly much contracted—A genus of about sixty

species, finding its greatest development in the southern hemisphere. It is

closely connected with Blechnum, which has the involucre remote from the

margin, and the fertile frond not much contracted. The two genera were

united by Dr. 'Mettenius, but it is more convenient to keep them apart.

Ijoonaria Spicant, Desvaux.

Rootstock short and thick, very chaffy; fronds tufted, erect; sterile

ones nearly sessile or short-stalked, sub-coriaceous, narrowly linear-lan-

ceolate, 8-24 inches long, 1 -3 inches wide, tapering to both ends, pinnatifid

to the rachis into very numerous close-set oblong or oblong-linear often

upwardry-curved obtuse or apiculate segments, the lower ones gradually

diminished to minute auricles; fertile fronds sometimes three feet high, long-

stalked, pinnate
;
the pinna? somewhat fewer and more distant, longer and

much narrower than in the sterile frond, sessile by a suddenly widened
base ; involucres distinctly intramarginal.—" Desv. in Berl. Mag. v, p. 325."

Hook. Sp. Fil. iii, p. 14. Osmunda Spicant, Linn. Sp. PI. p. 1522. Blech-

num boreale, Swartz, Syn. Fil. p. 115. Hook. British Ferns, t. 40.

From Mendocino County, California ( liolandcr) and near Crescent City (Brnver) to Oregon, British
(

'. >1 uiiiliia, and Sitka. It therefore hardly conies within the geographical r.iDge adopted for this report, but
is still likely to be found to the south of the 40th parallel in the Coast Ranges of California. It is not an
uncommon Fern throughout Europe, and a form of it has been collected in Japan. The North American
plant was made a var. elonyata by Sir W. J. Hooker in the Species Filicum, but the smaller European
form has been collected near Astoria, Oregon, by Prof. Wood, and the large specimens from the
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Coast Ranges differ from the type mainly in their greater size and luxuriance. Blechnum doodioides,

Hooker, Sp. Fil. iii, p. 60, t. 153, seems to he, as Mr. Baker remarks, a form of the present plant with

interrupted involucres, as in the related genus Doodya.

X. W00DWAKDIA. Smith.

Woodwardia radicans, Smith, var. Americana, Hooker.

Caudex stout, very chaffy with large scales, assurgent or erect, and

rising a little above ground ; stalks strong, 8-12 inches long; fronds stand-

ing 3-5 feet high, subcoriaceous, pinnate; pinna) 8-15 inches long, 2-4

inches broad, oblique to the rachis, pinnatifid nearly to the midrib; seg-

ments triangular-lanceolate, slightly falcate, acuminate, spinulose-serrate or

in large plants more or less pinnatifid ; veinlets forming a single row of

oblong sorus-bearing areoles each side of and next to the midvein, besides

a few oblique empty areoles outside the fruiting ones, thence free to the

margin ; sori oblong, often slightly curved, the sporangia resting in the

hollowed areole, and at first covered by an arched and convex indusium.

—

Hooker, Sp. Fil. iii, p. 67. W. spinulosa, Martens & Galeotti, Fil. Mex. p.

64. W. Chamissoi, Brackenridge, Ferns of U. S. Expl. Exped. p. 138.

From Long Valley to Southern California. Mexico to Chiapas and Guatemala. One of the largest

and coarsest of Califoruian Ferns, apparently not uucommon. The type ( W. radicans, Smith, Mem. Acad.

Turin, v, p. 412) is found in Madeira and along theMediterranean countries; also in Northern Indiaand

the island of Java. The American plant differs mainly in the absence of a chaffy proliferous hud, which

is commonly seen on the rachis near the apex of the frond in the old-world plant. It is alsomore decidedly

spinulose-serrate, and the areoles of the venation are perhaps less abundant. It is worth the while of

Californian Botanists to observe whether their plant is always destitute of the proliferous bud.

XI. ASPLENIUM. Linn.

Jl. ASPLENIUM.

Indusia straight, confined to the upper or inner side of the fertile veinlet.

Asplenium Trichomanes, Linn.

This common Eastern Fern occurs sparingly from the mountains of Colorado to the Pacific coast.

On the brink of the Great Canon of the Arkansas, Brandegef. Middle Mts., Colorado, Hall y' Harbovr,

n. 092. Monte Diablo, California, General Eaton. Oregon, Prof. Wood, E. Hall. Cascades of Washing-

ton Territory, Kellogg $ Harford, n. 1177. The A. ebcnenm of the Flora of Colorado is this species.

Var. incisum, Moore, Nature Printed Ferns of Great Britain, t. 39, D.

This has the pinnules a little larger and more or less incised. It occurs fertile near San Diego

(Dr. Newberry, Mr. Cleveland), and has also been collected in Vermont by Mr. C. C. Frost.

Asplenium parvulum, Martens & Galeotti.

Fronds tufted, erect, rigid, 4-10 inches high, narrowly linear-oblan-

ceolate in outline, short-stalked, pinnate ; stalk and rachis black and shin-
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ing
;
pinnae very numerous, 2-6 lines long, oblong, obtuse, entire or crenu-

late, auricled on the upper side at the nearly or quite sessile base, the

middle ones longest, the lower ones gradually shorter, more distinct and

deflexed; texture rigid-chartaceous; sori short, abundant.—Fil. Mex. p. 60,

t. 15, f. 3. A. triclwmanoides, Mettenius, iiber Asplenium, p. 137, not of

Michx., Fl. Bor. Am. ii, p. 265. A. resiliens, Kunze, Linnsea, 18, p. 331.

A. ebeneum, var. minus, Hook. Sp. Fil. iii, p. 139. A. ebeneum, D. C. Eaton

in Botany of Mex. Boundary, p. 235.

Great Canon of the Rio Grande, rarry. Texas, E, Ball, n. 852. Limestone rocks in shady places,
Northern Alabama and Georgia, Hon. T. M. Peters, Dr. Chapman. Mexico to Chiapas.

This is perhaps not sufficiently distinct from A. ebeneum, which it replaces in the dryer regions of
the Sonthwest and Mexico. It is a smaller and more rigid plant, -with the pinnae more entire, and more
generally deflexed. Specimens from Chiapas have all the pinnae deflexed. Michaux's Tennessee speci-
mens of his A. trichomanoides I examined several years ago in Paris, and made a note that they clearly
belong to A. ebeneum.

Asplenium septentrionale, Hoffmann.

Plant low, growing in dense tufts ; rootstocks matted together, hidden

by the blackened remains of old stalks ; fronds crowded, 2-4 inches high,

the slender naked stalk bearing an irregularly forking frond, consisting of

from two to five narrowly linear rather rigid acute segments or branches,

which are entire or more frequently cleft at the end into a few long narrow

teeth ; sori much elongated, placed near the margin, usually facing each

other in pairs, commonly only two or three to each segment.—" Deutschl.

Fl. ii, p. 12." Hooker, British Ferns, t. 26. D. C. Eaton in Botany of

Mexican Boundary, p. 235.

On Len Moore, New Mexico (Dr. Bigelow), and at perhaps the same station, C. Wright. Middle
Mts., Colorado ( Hall <f- Harbour, 089), and on the brink of the Great Canon of the Arkansas, in com-
pany with Aspl. Trichomonas, Brandegee. In mountainous regions throughout Europe aud in Northern
India.

A very curious Utile Fern, originally described as an Acrostichum by LinnaMis, referred to Aero-
pteris by Link, and made the type of a genus (Anesium) by Newman. But it is no doubt better to regard
it as an Asplenium with very narrow segments, and exceedingly elongated sori. The involucres, being
very close to the margins of the segments, give the plant something of the look of a Pteris. Occasion"
ally the segments are a little broader, and produce as many as four or five sori, and then the Asplenioid
character is very evident.

$2. ATHTRIUM.

hidusia more or less curved, and often crossing to the outer or lower side

qf the fruiting veinlet.
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Asi»Ienstini Filix-ffleminn, Bernliardi, in Sckraders N. Journ. Bot. 1806,

pt. ii, p. 26, 48, t. 2, f. 7. Gray, Manual. Hooker, Sp. Fil. iii, p. 217.

North Temperate Zone generally, existing in a great variety of forms, and in some perhaps doubt-

ful forms in Africa and South America. Moore, separates the greater part of the North American forms

specifically under the name of Alhyrium anplenoides, Desv., making two varieties, one with broader and

one with narrower pinnules ; but the distinctive character which he relies mainly upon, the "creeping

caudex," seems to be invalid, as our American plants grow in crowns no less decidedly than those of

Europe. Having regard to only characters evident in ordinary herbarium specimens, I should arrange

the North American forms which exist in my collection in five groups or varieties, as follows:

Var. exile.

Fronds 3-6 inches high, lanceolate, pinnate; pinnae oblong-lanceo-

late, deeply cut into oblong lacinise, which are 2-3 toothed at the end.

Maine (Prof. O. D. Allen). Chocorua, New Hampshire, Minot Pratt. A starved form, which un-

doubtedly will be found in many exposed and mountainous places.

Var. amg^astuna.

Fronds 1-3 feet high, rather rigid, narrow in outline, nearly bipinnate;

pinnae obliquely ascending or curved upwards, narrowly lanceolate ; seg-

ments oblong,, crowded, crenated or serrate; sori usually abundant, straight

or curved.

—

Aspidium angustum, Willd. Aspl. Filix-fosmina, var. Michauxii,

Mettenius. D. C. Eaton in Botany of 40th Parallel, p. 396. Atliyrium

asplenioides, var. angustum, Moore, Index Fil p. 179.

Common in New England and Middle States in dryish and sonny localities. Sacramento Valley,

(Brewer, No. 1437). Wahsatch Mts., Utah, TTalson, Eaton.

Var. latifolium, Hooker.

Frond 2-3 feet high, oblong-lanceolate in outline, nearly bipinnate

;

pinnae 3-4 inches long, oblong-linear, having a narrowly winged secondary

rachis
;
pinnules broadly ovate and foliaceous, obtuse, simply or doubly

serrate; sori nearer the midvein than the margin, indusia straight or curved,

the basal ones often hippocrepiform (horseshoe-shaped).—Sp. Fil. iii, p.

218. Atliyrium. Filix-fosmina, var. latifolium, Moore, Nat. Print, Ferns, t.

31, f. B.(?)

An uncommon form. Port Orford, Oregon, Gen. Kauts. Oregon, E. Hall, No. 683. Near Philadel-

phia, Peun., F. Bourquin, 1867. I am not satisfied that this is exactly Moore's plant, and indeed the pin-

nules of tbe Oregon specimens are less imbricated tban those he figures, while in the Philadelphia

specimen they are for the most part quite distinct, but ou the whole his plate well represents the form

now before me.
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Yar. commune.

Frond ample, delicate, 2-4 feet high, broadly oblong-ovate, twice pin-

nate; pinnae elongated (4-6-8 inches long); pinnules oblong-lanceolate,

pointed, more or less pinnately incised and serrate, distinct or confluent on

the secondary rachis by a very narrow and inconspicuous margin ; sori

short ; indusium straight or variously curved.

—

Aspl. Filix-fcemina of most

authors.

Eastern America, common in moist, shaded -woods. Mount Graham, Arizona, Bothroch. Cali-

fornia, Brewer, Holander, Kellogg, etc. Euhy Valley, Nevada, Watson. Southern Utah, Palmer.

The ordinary, fully developed form of the species, which I am unahle to separate from the com-

mon European plant. Moore's plate of Ath. Filix-fcemina, var. oratum (t. 32), well represents an ordinary

average specimen. In living plants, the stalk and rachis is often of a heautiful brownish pink, but this

color is lost when the frond is dried for preservation.

Var. cyclosoi'tim, Kuprecht.

Fronds very large, often 5 feet high and 18-20 inches broad; the pin-

nules often an inch long, oblong-lanceolate, pinnatifidly incised, or nearly

again pinnated; sori roundish; indusium very short.—Distrib. Crypt. Vase.

Ross. p. 41. Athnrium Filix-fcemina, var. incisum, Moore, Nat. Pr. Brit

Ferns, t. 30 ; var. cyclosorum, Moore, Index Fil. p. 183.

Oregon City (Harford). Port Orford, Oregon, Gen. Kaulz. Vermont, C. C. Frost.

The largest form of the species, occurring on the West coast from Oregon to Alaska, rarer in the

Atlantic States, and given by Moore as growing in Great Britain, France and Lapland. Var. Sitchense

of Rnprecht, 1. c, is probably the same thing. The crested, multifid, and irregularly developed forms

of the Lady Fern are comparatively rare in America, but it is not to be doubted that diligent search

would bring them to the light. One of them, var. laciniatum, Moore, is mentioned by Mr. Davenport as

occuring in New Jersey. (See Bulletin of Torrey Club, vol. ri,p. 168.) Of the varieties above described,

var. latifolium is the most distinct, but all are closely connected by various intermediate conditions.

Tribe IV. ASPIDIE^.

XII. PHEGOPTERIS. FSe.

Phegopteris alpestris, Mettenius.

Rootstock short and thick, erect or oblique ; stalks 4^10 inches long,

bearing a few large brown spreading scales near the base ;
fronds oblong-

lanceolate, 1-2 feet long, pinnate with delicately bipinnatifid deltoid-lanceo-

late pinnae, the lower pinnae distant and decreasing moderately
;
pinnules

ovate-oblong or oblong-lanceolate, incised and toothed; sori small, rounded,

sub-marginal.—Fil. Hort, Lips. p. 83; iiber Phegopteris, p. 10. Aspidium

alpestre, Swartz. Pohjpodium alpestre, Hoppe. Hooker, British Ferns, t. 6.
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Among rocks at high elevations on Lassen's Peak, Mt. Shasta, and Pyramid Peak, and at

other high points in tho Sierras of California, Brewer, Lemmon. Cascade Mts. of British Columbia,

Dr. Lyall. A Fern growing in large and dense patches, and much resembling narrow, delicate forms of

tin- Lady Fern, but with globose sori near the margin of tho lobes of the piunre, and without special

proper iudusium, for the objects figured as indusia by Mettenius in his later work on Aspleniuru are too

delicate and fugitive to deserve the name. A common species in Northern Europe, but there the plant

has usually broader segments than are found in the American specimens. The Eastern species, P.poly-

podioides and P. hexagonoptera, do not, to my knowledge, occur in the Southwest or in the Pacific States.

P. Dryopteris, however, has been collected in Oregon.

XIII. ASPIDIUM. Swartz.

$ 1. DRYOPTERIS or NEPHRODITJM.

Indusium round-reniform, or orbicular with a narrow sinus.

* Texture thin-membranaceous, veins simple or once forked.

Aspidium IVevadense, (u. sp.).

Rootstock creeping, densely covered with the persistent bases of former

stalks; fronds standing in a crown, thin-membranaceous, 1£—3 feet high,

lanceolate in outline, pinnate
;
pinna? linear-lanceolate from a broad base,

deeply pinnatifid ; the lower pairs distant and gradually reduced to mere

auricles ; lobes crowded, oblong, entire or sparingly toothed, slightly hairy

on the veins beneath, and sprinkled with minute resinous particles ; veins

about seven pairs to a lobe, simple or forking; sori close to the margin;

indusium minute, reniform, furnished with a few dark-colored marginal

glands, and bearing several long straight jointed hairs on the upper surface.

Moist and shady places along creeks. Butte Co., California {Mrs. Pulsi/er Ames), and in similar

places in Plumas Co., Mrs. B. M. Austin and Mrs. Ames. The first specimens received were referred

to A. Noveboraeetise, to which species there is the closest resemblance in the size, shape, and texture of

the fronds, but lattr and more complete specimens hava a rootstock of a very different character. The

Central American A. conterminum is more like the present species in some of its characters, bnt that has

much firmer fronds and an erect rootstock. Aspidium Aeradense of Boissitr (a Spanish Fern) having been

proved to be identical with A. rigidum, var. pallidum, there is no reason why the name should not be

taken for a Fern coming from the Sierra Nevada of California.

Aspidium patens, Swartz.

Rootstock rather stout, creeping, bearing several fronds at the growing

end ; fronds 1-3 feet high, moderately long-stalked, ovate-oblong in out-

line, membranaceous, softly pubescent beneath, pinnate
;

pinnae closely

placed, linear-acuminate, 3-6 inches long, 5-7 lines wide, the lowest

pair scarcely or not at all smaller, but somewhat deflexed, all pinnately

incised three-fourths of the way to the midrib ; segments very numerous,
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crowded, obliquely oblong, acutish, basal ones longest ; veinlets very evi-

dent, simple, the lowest ones of adjoining segments sometimes uniting, and

sending a short free veinlet to the sinus between the segments ; sori near

the margin ; indusia very pubescent.—Syn. Fil. p. 49.

Western Texas, Wright, Lindheimer. Near Santa Barbara, California, Mrs. Cooper, Dr. Eothroek.

A specimen is preserved in the Hookorian herbarium marked " San Francisco, Calif., Dr. Sinclair," but

no one seems to have collected it near that city in recent years. The species occurs also in Florida and

throughout Tropical America, and has been found also in various warm regions of the Old World.

** Texture firmer, or sub-coriaceous, veins forking freely.

Aspidium Filix-mas, Swartz.

Rootstock short, stout, ascending or erect ; fronds in a crown, on very

chaffy stalks, half-evergreen, firm-membranaceous, 1-3 feet high, broadly

oblong-lanceolate, slightly narrowed towards the base, sub-bipinnate;

pinuse from a broad base lanceolate-acuminate, pinnatifid almost to the

midrib or again pinnate
;

pinnules oblong, smooth, palish beneath ; in

smaller fronds obtuse and sub-truncate, slightly toothed ; in larger ones

more elongated and pinnately incised ; sori large, near the midvein, com-

monly only on the lower half or two-thirds of each segment ; indusia

convex when young, rather firm, smooth, orbicular-reniform, with a deep

narrow sinus; rachises more or less setose-chaffy ; chaff of the stalks bright-

brown, of broad lanceolate-acuminate scales.—Syn. Fil. p. 55. Nepliro-

dium Filix-mas, Richard. Hooker, Sp. Fil. iv, p. 116; British Ferns, t.

15. Lastrca Filix-mas, Presl. Moore, Nat. Print. Brit, Ferns, t. 14, 15,

16,17.

Mountains of Colorado, Dr. Scovill, Hall 4" Barbour, Brandsgee. Rocky Mts. of British Colum-

bia and Dpkota Territory to Lake Superior and Canada. Newfoundland, fide Eunze. If all the

forms referred to the male Fern by Hooker really belong to it, the species is found in Europe, Asia,

Africa, North and South America, the Hawaiian Islands, Japan, and Ceylon. Some of the Colorado speci-

mens, and those sent from Owen Sound, Canada, by Mrs. Eoy, are very large and fairly bipinnate, with

deeply incised pinnules, and therefore belong to var. incisum of Moore. This species is given in Pursh's

Flora as found from New Jersey to Virginia; but his specimens preserved in the Hookerian herbarium

are partly A. Goldieanum and partly A. crisiatum. Nephrodium Floridannm, Hooker, Fil. Exot. t. 99, is

afterwards referred to Filixmas by the illustrious Botanist who named it, but it seems to be rather a

form of A. cristatum.

Aspidiuni rigiduni, Swartz, var. argufum.

Rootstock short, stout, ascending or erect; fronds in a crown, on

chaffy stalks, half-evergreen, firm-membranaceous, smooth and green above,

paler and more or less glandular beneath, 1-3 feet high, ovate-lanceolate
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or triangular-lanceolate, usually fully bipinnate
;

pinnae broadly oblong-

lanceolate, the lowest ones broadest and scarcely shorter than the middle

ones
;
pinnules oblong, incised or doubly serrate, with spinulose teeth,

conspicuously veiny; sori large, nearer the midrib than the margin;

indusia firm, convex, orbicular, with a very narrow sinus, the edge bearing

short-stalked glands.

—

Aspidium argutum, Kaulfuss, Enum Fil. p. 242.

Lastrca rigida, "larger and more developed" Moore, Nat Print British Ferns.

Nephrodium rigidum, 1 var. Americanum, Hooker, British Ferns, t. 16; Sp.

Fil. iv, p. 120.

Rocky cations at d hillsides of California, apparently rare east of the Coast Ranges, hut extending

northward to Umqua Co., Oregon ( Wilkes Expl. Exped.), and southward to the Sierra Madre, Northwestern

Mexico. It is also given hy J. Smith in the Botany of the Herald as found in Panama and the

Hawaiian Islands, but I suspect there is some error of either identification or locality. This is related

to the last species, and small forms have been mistaken for it, but it has a broader and more compound

frond, not or but very slightly narrowed towards the base; the under surface is somewhat glandular,

and tho plant very fragrant in drying; the teeth of the segments are softly spinulose, whence the namo
chosen by Kaulfuss, and the involucres have a very evident glandular margin. Hartweg's No. 2039,

from near Monterey, is this species rather than Filix-mas, to which it has at times been referred. Our

Fern differs from the European A . rigidum, with which is was united first by Moore and then by Hooker,

ouly in the considerably greater size and the more decidedly spinulose teeth, and I see no good reason

for still considering it distinct. The fragrance is equally characteristic of the European plant, and

persists many years in herbarium specimens.

ASPIDIUM SPINULOSUM, var. DILATATUM, a form with dark scales on the stalk and smooth

indusia, occurs in Oregon, but does not come withiu our limits.

$2. POLYSTICHUM.

Indusium orbicidar and entire, peltate, fixed hy the depressed centre:

fronds evergreen, sabcoriaceous; pinna; and pinnules usually auricled on the

upper side at the base, and mucronately serrate; veins free.

*Fronds simply pinnate.

Aspidium Ltonchitis, Swartz.

Utah, in the Wahsatch (TVatson), and near Spriug Lake, Parry. From British Columbia north-

ward, and eastward to Montana, Lake Superior, and Canada. Greenland. Northern Europe and Asia,

and in the high mountains of Southern Europe and Northern India.

Aspidium munitum, Kaulfuss.

Rootstock stout; stalks often a foot long, chaffy, like the rachis, with

abundant glossy-brown scales; fronds growing in a crown 1-4 feet long,

or even longer, lanceolate in outline, tapering slightly towards the base,

pinnate; pinnae very many, linear-acuminate, 3-4 inches long, subcoria-
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ceous, often chaffy beneath on the midrib, very sharply and often doubly

serrate; the teeth with commonly appressed needle-like points, the base of

the pinna? auricled on the upper and obliquely truncate on the lower side;

sori abundant, forming a row each side the midrib midway between it and

the margin.—Enum. Fil. p. 236. Hooker, Sp. Fil. iv, p. 10, t. 219.

California generally, extending through Oregon to Nutka in the north and Guadalupe Island

(Palmer) in the south. The largest and finest specimens are from Crescent City (Brewer), and Port

Orford, Oregon (Gen. Kauiz). One of the handsomest of American Ferns, and, like many others, subject

to considerable variations. The shaggy covering of the stalks and rachis consist usually of largo

cinnamon-brown chaff, intermixed with much smaller acuminate scales of the same color, but sometimes

the color is much darker, and the scales mostly confined to the very base of the stalk.

Yar. nudatum.
Frond smaller, the scales almost entirely lacking; pinnae few and

rather remote, short and broad, oblong-oval, the teeth closely appressed;

sori scanty, on the ends of the few uppermost pinnae.

Nevada Fall, Yosemite, Prof. Wood. Also from Moore's Flat, on the Yuba, River, collector

unknown. The lower portion of the stalk is missing: this was probably somewhat scaly, but the part

preserved, and the whole frond, are absolutely naked, and have a pale, almost glaucous appearance.

Yar. inibricans.

Frond smallish, not narrowed at the base; pinnae crowded, lanceolate-

oblong, pale, ascending and imbricated; fruit-dots nearer the margin than

the midrib ; stalk with shining brown lance-acuminate scales at the base,

otherwise almost naked, as are the rachis and the frond.

Red Mountain, Mendocino Co. (Kellogg). Mts. near Trinity River (Prof. Wood). Plumas Co.,

Mrs. Austin. Still another form, with ample fronds, broad and somewhat iucised pinnae, and scattered

sori, was collected by Dr. Lyall near the 49th parallel.

**Fronds bipinnate, or nearly so.

Aspidium acuBeatum, Swartz.

Rootstock stout, erect; stalks of variable length, commonly very

chaffy, with large and small scales intermixed, as is the rachis; fronds 1-2

feet long, forming a crown, oblong-lanceolate, pinnate; pinnae closely

placed, lanceolate from a broad base, mostly curved upwards, incisely

pinnatifid or again pinnate; the lobes or segments of variable shape, oval-

rhomboidal, or unequally triangular-ovate and auriculate on the upper side

of the slightly stalked base, entire or serrate or incised, the lobes and teeth

of all degrees aculeate or needle-tipped; under surface more or less chaffy-
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fibrillose; sori in two rows on the segments, nearer the midvein than the

edge.—Syn. Fil. p. 53. A. aculeakmi, var. intermedium, Hooker, British

Ferns, t. 11.

Typical specimens were collected on tho Coast Kangef, near Santa Cruz, California, by Trof.

Bolandcr, and at Ukiab by Dr. Kellogg, and with them tho two following, which had best bo considered

as varieties of this world-wide and exceedingly variable species.

Var. CaMfornicMm.
Frond elongated, thinly coriaceous, tapering slightly at the base

;

pinnae but slightly incised above the middle, more and more deeply cleft

towards the rachis, the lowest superior segment largest, but scarcely distinct

as a pinnule, and not at all auricled.

—

Aspidium Californicum, D. C. Eaton,

Proc. Am. Acad, vi, p. 555.

Mountains near Santa Cruz (Bolander). Ukiab, Kellogg. Frond long and narrow, as in A. munitum,

and with similar chaffiness, but incised much as in the European var. lobatum.

Var. annulare.

Frond oblong-lanceolate, scarcely or not at all narrowed at the base,

truly bipinnate
;

pinnules distinctly short-stalked, mostly auricled and

slightly incised ; the basal one largest and again pinnatifid ; under surface

chaffy-fibrillose.

—

Aspidium angidare, Willd. Sp. PI. v, p. 257. Polysticlmm

angidare, Presl; Moore, Nat. Print. Brit. Ferns, t. 12 and 13.

Mountains near Santa Cruz, Bolandcr. The fine specimen of this plant which came from tho same

region as tho preceding forms is very closely similar to one from St. Martha's, Guilford, England, sent mo
by Mr. Thomas Moore. The lowest pinna; are not reduced, as they are in var. Brannii (tho form of

Northern New England), and the pinnules are as distinctly separated as one ever sees them in that form,

whilo they are much more incised.

§ 3. CYRTOMIUM.

Indusium orbicular as in § 2 : fronds simply pinnate, with broad pinna;

veinlets commonly connivent and uniting near the edges of the pinncs.

Aspiilium jdglaEadifbSiuni, Kunze.

Fronds a few inches to two feet long, coi'iaceous, pinnate
;
pinnae short-

stalked or the upper ones sessile, ovate-oblong or broadly lanceolate, the

terminal one distinct and in small fronds the largest, the lateral ones one to

six on each side, 2-6 inches long, one inch or more broad, sometimes acu-

minate, entire, appressed-serrulate, smooth on both surfaces ; veins pinnated,

the veinlets few, either free or uniting near the margin ; sori scattered in
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.several irregular rows between the midrib and margins.—Linnsea, xx,

p. 363. Hooker & Baker, S3-11. Fil. p. 257.

A few specimens of a small form with free veins, answering to Aspiduim pumilum (Martens &
Galeotti, Fil. Mex. p. 64, t. 17, f. 1), were collected at the Hueco Tanks in Western Texas, and at Van
Horn's Well, by the Botanists attached to the Mexicau Boundary Commission in 1852, hut the plant has

not been collected within the United States since that time.

It is a common species in Mexico and Tropical America, and iucludes many nominal species as

well as two genera, Amblyu of Presl and Phanerophebia of Presl and Fee.

XIV. CYSTOPTERIS. Bernhardt.

Cystoptcris SV.-jJvaJi*. Bernh.

Common iu rocky places from the Arctic regions to Chile in the west, and to South Africa and

Tasmania iu the east, everywhere variable in size, and in the breadth of the segments and the degree of

their incision.

CYSTOPTERIS MONTANA, Bernh., with deltoid-ovate, delicately tripinnate, and almost quadri-

piuuate fronds, and a long, slender, creepiug rootstock, was collected many years ago in the Rocky

Mountains of British America by Druramond, and more recently on the north shore of Lake Superior by

Macoun, and in Labrador by Rev. It. S. Butler. It may possibly occur in California or Colorado.

XV. WOODSIA. R. Brown.

Wootlsia scuiHiliim, 1). C. Baton.

Rootstocks short, creeping, entangled, very chaffy ; stalks 2-4 inches

high, from bright ferruginous near the base becoming paler upwards, puber-

ulent like the rachis and under surface of the frond with minute flattened

hairs and stalked glands ; fronds lanceolate, 4-8 inches long, pinnate
;
pinnae

numerous, 8-10 lines long, oblong-ovate, pinnatifid with 1O-I6 short ovate

or oblong crenulate or toothed divisions ; son submarginal ; indusium very

delicate, deeply cleft into lacinise, which terminate in short hairs composed

of irregular cylindrical cells.—Canadian Naturalist, Apr. 1865, p. 90. Bot.

of 40th Parallel, p. 397.

Oregon (Brackenridgr, Ball, Wood), and iu Mono Pass, California, at 9,000 to 10,000 feet elevation

(Bolander), to Dakota and Minnesota in the north, and southwards to Arizona {Palmer) and Colorado,

growing in dense masses on rocks and in their crevices. It has been collected also in British Columbia.

Woodsia Orcpina, D. 0. Eaton.

Much like the last in size and habit, but the stalks and fronds smooth;

fertile fronds tidier than the sterile ones; pinnae triangular-oblong, obtuse,

pinnatifid; segments oblong or ovate, obtuse, toothed or crenate; the

teeth often reflexed and covering the submarginal sori ; indusium very

minute, divided almost to the centre into a few beaded hairs.—Can. Nat.

1. c Gray's Manual, ed. 5, p. 669.

22 BOT
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Oregou to Lake Winnipeg, Wyoming Territory, and Lake Superior. Utah, Colorado, and Arizona,

but not sent from California. This and the last have a continuous (not jointed! stalk, such as is found

in IV. obtuaa anil its immediate allies, but the indusium is rather that of IF. Ilrensis, though very much

reduced. Of the Texan plant (C. Wright, Nos. 830 and 2120), doubtfully referred to W. obtusa, I have

as yet seen no specimens in a condition for satisfactory examination. Sir W. J. Hooker had placed his

specimens in the same cover with W. Peruviana, and that species is now considered a var. of W. oblnsa

by Mr. Baker.

suborder. SCHIZiEACE^E.

XVI. ANEIMIA. Swartz.

Sporangia ovate, sessile, opening longitudinally, furnished with a trans-

verse apical complete operculiform ring, placed in two rows on the back of

the very narrow branchlets of the two long-stalked panicled lower branches

of a pinnately divided frond, the fertile branches in a few species entirely

distinct from the sterile frond. Veins free or anastomosing.—A genus of

about twenty-seven species, none of them large Ferns, mostly South Ameri-

can, one being South African, and two coming within the borders of the

United States.

AnciigGia Blexicana, Klotzsck.

Rootstock creeping, densely covered with narrow subulate blackish

chaff; fronds scattered, on slender stalks, pinnate; the two lower branches

fertile, long-stalked, glanclular-jmberulent, bipinnate with densely clustered

fructification ; the rest of the frond like the sterile ones, deltoid-ovate,

simply pinnate
;
pinnse about six pairs and a rather large terminal odd one,

short-stalked, broadly ovate-lanceolate from a rounded or slightly cordate

base, sub-coriaceous, smooth and somewhat glossy ; midrib very distinct

;

veins free, oblique, parallel, closely placed, once or twice forked, the vein-

lets running out into fine serratures.—Linnsea, xviii, p. 526. Kunze, Die

Farrnk. ii, p. 75, t. 131. Hooker, Ic. PI. x, t. 988.

Western Texas, Lindheimer, Wright. Also in various parts of Mexico. Plant a foot or eighteen

inches high, the common stalk fully half of this height, smooth, except for a few scales near the base.

The pinnae are 2-2J inches long and about one-third as broad, sub-coriaceous in texture, and fiuely

striated by the slightly raised veinlets. A. adiantifolia, Swartz, with a sub-tripinuate sterile segment,

occurs in Florida, and is common in the West Indies and Tropical America.
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oedee. OPHIOGLOSSACELE.
The Ophioglossacece are now considered an order distinct from Filices,

distinguished by the erect vernation of the fronds, and by havino- the

sporangia formed of the interior tissue of the frond, and not a mere trans-

formation of surface-hairs, as in true Ferns. The prothallus, green and
formed above-ground in Filices, is here devoid of chlorophyll and formed
beneath the surface of the earth. Besides Botrychium and Ophioghssum,

this order contains one other genus, Eclmintliostachya, represented by a

single species found in India, Ceylon, the Philippines, etc.

I. BOTRYCHIUM. Swartz.

Botrychium Luuaria, L.

Bard Creek Valley, Colorado, Dr. Parry, Sept. 1874. This occurs spariDgly from the Rocky
Mouotains of British America to Labrador, throughout Europe and Northern Asia, and is reported from
Australia and Tasmania.

Botrychium simplex, Hitchcock, var. compositum, Lasch.

Sterile portion composed of two or three pinnately incised segments.

—

Milde, Fil. Eur. et Atl. p. 1 98.

Mount Lyell, California, in a glacial meadow at 10,000 or 11,000 feet elevation, John Muir. High
Valley in Yellowstone Park, Dr. Parry. Lake Superior to New England. Northern and Middle Europe.
The specimens from California are only one or two inches high, and have the sterile portion divided into
three parts, the middle one largest, all of them pinnately incised. Those from Yellowstone Park are
taller, and show grades of transition towards a simpler form. They are all rather stout, and have the
sterile portion set well towards the base of the common stem. Mr. J. TV. Dun's Botrychium, collected near
Emigrant Gap, at 5,000 feet elevation, is probably this same thing, but I have not seen his specimens.

Botrychiun Innceolatum, Angstrom.

Frond small, 3-9 inches high, somewhat fleshy; the sterile segment

closely sessile at the top of a long common stalk, in the smallest forms

3-lobed, in larger ones broadly triangular, twice pinnatifid, the divisions

lanceolate, entire, or toothed, all set on at an oblique angle ; veins forking

from a midvein ; fertile segment short-stalked, slightly overtopping the

sterile, 2-3-pinnate.—"Bot. Notis. (1854) p. 68." Milde, Filices Europe et

Atlantidis, p. 197. Eaton in Gray's Manual, ed. 5, p. 671.

On a grassy stream-bauk, near Mt. Ouray, Colorado, T. S. Brandegee, 1677. Lake Superior to New-
York, Pennsylvania, and New Eugland. Scandinavia, Lapland, and Siberia [Milde).

This species and the closely allied B. matricaria'foliiim will be illustrated iu an early number of the
"Ferns of North America."
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Bolryi-liiiiin Ici-iiutuiiB, Swartz.

Frond fleshy, the common stalk very short; sterile segment petioled,

broadly pentagonal or triangular, ternate ; the three primary divisions also

petioled, as broad as long, pinnately decompound; ultimate divisions vary-

ing from round-reniform to triangular-lanceolate, entire or variously toothed

and incised ; fertile segment long-stalked, 2-4-pinnate.—Schraders Journal,

1800, p. Ill; Syn. Fil. p. 172. Kunze, Die Farrnk. ii, p. 51, t, 221.

Milde, Fil. Eur. et Atl. p. 199. Osmunda ternata, Thunberg, Flora Japonica,

p. 329, t. 32. Botrycltium lunarioides, Swartz. B. fumarioides, Willdenow.

B. australe, R. Brown. B. decompositum, Martens & Galeotti, Fil. Mex. p.

15, t. 1.

Plumas Co., California, very large specimens, Mrs. Puhifer Ames and Mrs. H. M. Justin. Mt.

Raiuier, etc., Washington Territory, Brackenridge. Geyser Springs, Yellowstone Park, Dr. Parry. Cas-

cade Mts., British Columbia, Dr. Lydll. This species in one form or another cccurs in America from

Nutka Sound to New Granada, is rare aud dwarfed in Europe, appears again in a large form in Eastern

Asia, and reappears in Australia and New Zealand. Dr. Milde's arrangement of the various forms of the

species in partly geographical aud partly natural sections is unsuitable for a systematic work, but I will

not at present attempt a new arrangement. Mrs. Ames's aud Mrs. Austin's fine specimens accord best

with the figure of Martens and Galeotti above referred to. Mrs. Austin also sends smaller specimens, but

otherwise of the same general character.

Boirycliiiiiii Virginianum, Swartz.

Wet Mountain Valley, Colorado, Brandegee. Meadow lands on the Mt. Raiuier range, Washington

Territory, Brackenridge. North America to Brazil. Also in parts of Europe and Asia and in Japan.

II. OPHIOGLOSSUM. Linnaeus.

Opliioglossimi viilgnttim, Linn.

Sanoita Valley, Arizoua, Dr. Hotbrock. Texas, lAndheimer, Wright. Eastern North America, Europe,

Asia, Africa, Australia, etc. Reported from Unalashka, but apparently not yet found in Oregon or

California.
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MUSCI.

By Thomas 1'. James, Cambridge, Mass.

The Botanists of this Exploration have proved themselves excellent

bryological collectors, and have apparently made the collection of mosses

a specialty, and have been careful to procure specimens mostly in a fruit-

ing condition. Explorers generally ignore these minute objects, or consider

them too trifling for their attention.

This enumeration presents several novelties not heretofore found in

this country, and a few of rare species.

It is deemed advisable to add concise descriptions to the less known

species.

Sphagnum acutifolium, Ehrh.—This specimen has the male organs

beautifully developed in the purplish amentaceous branches in the coma

and along the stem.

Hab.—Twin Lakes, in bogs and meadows.

Sphagnum cuspidatum, var. kecurvum, Beauv.—Distinguished from

the above by its flaccid, attenuated branches and spreading leaves, which,

when dry, are undulated and slightly crisped.

Hab.—Twin Lakes, in swamps.

Gymnostomum kupestre, Schwa?g.—This special plant has much resem-

blance to, and might be mistaken for, G. curvirostram, but for the margin of

its leaves being plane (not recurved).

Hah.—Twin Lakes, on damp clay ground.

Wiesia crispula, Hedw.—Known from W. cirrhata by its more crisped

and plane-margined leaves and capsule without an annulus.

Hab.—Twin Lakes, on rocks in mountainous districts.

Cynodontium virens, Hedw.

Hab.—Twin Lakes, on old logs by mountain streams.

Cynodontium virens, var. serratum, B. & S.—Distinguished by its

si rough' serrated leaves and less strumoso capsule.

Hab.—Twin Lakes, on old logs in bog's.
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Dicranum khaudocarpum, Sulliv.—Densely csespitose ; stems dicho-

tomously branched; leaves erect, concave, elongate-lanceolate; nerve van-

ishing below the apex; areolation loose; of a light shining green ; capsule

erect, cylindrical, regular, when dry 5- to 8-ribbed; no annulus; operculum

obliquely rostrate.

Hab.—Mount Graham, Arizona, on rotten pine logs ; rare.

Pottia Heimii, Hedw.—Tufted plants with flexuose oblong-lanceolate

leaves, serrated at the apex, with a plane margin and nerve ceasing below

the point; capsule oblong, and remarkable for the rostrate operculum adher-

ing to the columella beyond the mouth of the capsule.

Hab.—Twin Lakes, on shaded ground.

Didymodon rubellus, Bry. Eur.—Leaves intense dull green ; lower

ones invariably reddish, by which feature it is readily recognized.

Hab.—Twin Lakes, on wet banks; not rare.

DiSTicniUM capillaceum, Eiy. Eur.

Hab.—Twin Lakes, on wet rocks on hillsides.

Distichium capillaceijm, var. brevifolium.—A smaller plant, with

shorter leaves and smaller capsule.

Hab.—South Park, in wet, grassy ground.

Distichium inclinatum, Swtz., B. & S.—The shorter stem, more

crowded leaves, and inclined oval capsule distinguish this from the preceding.

Hab.—Twin Lakes, in similar situations.

Geratodon. purpureus, Brid.

Hab.—Twin Lakes, Mount Graham, and Sierra Blanca, Arizona ; very

common.

Ceratodon purpureus, var. compactum.—In large, compact csespites,

in a barren condition.

Hab.—Twin Lakes, in very wet or boggy ground.

Desmatodon latifolius, Bry. Eur.

Hab.—South Park, along streams.

Desmatodon Laureri, Schultz.—In close, csespitose tufts, stems

branched, leaves crowded, oblong, obtuse, denticulate, with revolute, re-

flexed margins ; curved oval capsule, supported by a long, arcuate or cyg-

neous pedicel.
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Hab.—Twin Lakes, on damp rocks ; not common.

Desmatodon Laureri, var. ovalis.—A smaller plant, with broader

leaves and larger, oval, nodding capsule, on a much shorter, upright, and

slightly flexuose pedicel

Hab.—Twin Lakes, on shaded ground.

Barbula mucronifolia, Schwoeg.

Hal).—Twin Lakes, on rocks ; also a variety with a short mucro, simi-

lar to a variety of B. subidata, Brid.

Barbula ruralis, Hedw.

Hab.—Twin Lakes, on rocks ; common.

Grimmia apocarpa, Hedw.

Hab.—Twin Lakes, on rocks ; common.

Grimmia platyphylla, Mitt.—Distinguished from the above by its

leaves being obtuse and more than twice as wide, imbricated when dry

;

the younger leaves terminating with a very short diaphanous apiculus ; the

perichpetial leaves very laxly areolate for two-thirds of their length; the

capsule large and immersed.

Hab.—Twin Lakes, on rocks ; rare.

Grimmia anodon, Brch. & Schp.—An interesting species, recognized

by its small hoary cushions of dark green at the surface, leaves ending in

a long hairy point, and the oval, gymnostomous, immersed capsule strongly

ventricose.

Hab.—Twin Lakes, on dry rocks ; not common.

Grimmia ovata, Web. & Mohr.

Hab.—Twin Lakes, on exposed rocks on mountain sides.

Grimmia ovata, var. ft. affinis, Brch. & Sch.

Hab.—In like situations.

Grimmia calyptrata, Hooker.—In dense cushions ; stem branched

;

the upper erect leaves ending with a long, slender, piliferous point, the

cylindrical capsule covered with the large calyptra when mature.

Hab.—Twin Lakes, on dry rocks ; not common.

Hedwigia ciliata, var. leucoph^ea, Brch. & Schp.—This variety is

known by its ciliated, long, diaphanous points to the leaves.

Orthotrichum tenellum, Bruch.—In small cushions, with short,
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branched stems, and loosely spreading, imbricated leaves; the subcylindri-

cal, exserted capsule striated; calyptra hairy.

Hab.—Twin Lakes, on rocks
;

rare.

Orthotrichum Texanum, Sulliv.

Hab.—Twin Lakes, on shaded rocks.

Orthotrichum speciosum, Nees ab Es.

Hab.—Twin Lakes, on trees; not rare.

Encalypta rhabdocarpa, var.—This variety is distinguished by its

papillose, piliferous leaves and its apophysate, striate capsule, without a

peristome. It is probably a new species.

Hab.—Twin Lakes, under shelving rocks.

Encalypta ciliata, Hedw.

Hob.—Twin Lakes, on rocks and shaded ground.

Tayloria* splachnoides, Hooker.—Loosely ca?spitose; lower leaves

oblong, upper obovate, acuminate, elongate-lanceolate, strongly dentate

from the middle; capsule on a long, slender, pedicel, oblong subcylindric;

neck rather long and narrow; operculum long conic; peristome very long

and tortuous, and when dry reflexed.

Hal).—Twin Lakes, in damp situations shaded by rocks.

Physcomitrium latieolium, Drum.—This species is diminutive, and

is distinguished by its broad and short concave leaves, short nerve, its ser-

ratures not so sharp ; capsule oblong, neck long on a short pedicel, oper-

culum conic and shortly apiculate.

Hab.—Twin Lakes, on the bare ground.

Aphanorrhegma serrata, Sulliv.

Hab.—Twin Lakes, on the bare surface of the soil

Funaria hygrometrica, Hedw.

Hab.—Twin Lakes and Arizona; common.

Leptobryum pyriporme, Schp.

Hab.—Twin Lakes, in moist places under shade.

"Tayloria—Csespitose; stem radicnlose; innovations dichotoiuose ; leaves soft, erect, spathulate,

and ovate-acuminate, coarsely serrated at the apex; areolation lax, diaphanous; nerve thin, ending

below the apex. Capsule on a long pedicel, erect or inclined, when dry contracted below the mouth;

apophysis clavate. Peristome single, inserted below the mouth ; teeth 1G or 32—in pairs, very long,

linear-lanceolate, hygroscopic, and wheu dry reflexed. Operculum conical or conico-rostellate ; calyptra

conico-mitriform or split on one side. Inflorescence inonoicous; male organs capituliform.
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Webeea acuminata, Brch. & Sck.—Densely esespitose, monoicous;

stem simple; lower leaves ovate-lanceolate, erect; upper fastigiate, crowded,

twice as large, linear-lanceolate, margin revolute, serrate at the apex; nerve

strong, excurrent; areolation lax; interior perichsete not revolute, entire;

capsule on a shortish pedicel, cylindrical, long pyriform, long neck nodding;

operculum conic-acuminate.

Hab.—Twin Lakes, in crevices of rocks in the shade; rare.

WEBERA ELONGATA, (Dicks.) ScllWSeg., Var. ALPINUM, B. & S.

Hab.—Twin Lakes, in like situations.

WeBERA ELONGATA, Vai'. MINUS, B. & S.

Hab.—Mount Graham sand-hills, Arizona.

Webeka nutans, Schreh.

Hab.—Twin Lakes, on shaded ground.

Webera nutans, var. fi. cjsspitosa, B. & S.

Hab.—Twin Lakes, in bogs.

Webera nutans, var. y. bicolor, B. & S.

Hab.—Twin Lakes, at the base of trees in open woods.

Webera nutans, var. e. longiseta, B. & S.

Hab.—Twin Lakes, in same localities.

Bryum uliginosum, Brch. & Sch.—In this plant, the flowers are her-

maphrodite, a rare occurrence with this sjjecies.

Hab.—Twin Lakes, in wet positions.

Bryum pendulum, (Hornsch.) Schp.

Hab.—Twin Lakes, on low ground.

Bryum pendulum, var.—The male gemma on separate branches.

Hab.—Twin Lakes, in similar places.

Bryum intermedium, Web. & Mohr.

Hab.—Twin Lakes, on moist rocks, and at Santa F6, in New Mexico,

in like situations.

Bryum cirrhatum, Hopp. & Hornsch.

Hab.—South Park, on low ground.

Bryum pallescens, Schleich.

Hab.—South Park, on damp ground.

Bryum pallescens, var. ;/. contextum.
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Hab.—South Park, on low boggy ground.

Bryum pallescens, var.—In this case, the inflorescence is herma-

phrodite, a rare occurrence.

Hab.—South Park, in moist places.

Bryum c^spiticium, Linn.

Hab.—Twin Lakes and South Park, in dry situations; not rare.

Bryum argenteum, Linn.

Hab.—Twin Lakes, in dry positions; common.

Bryum pseudotriquetrum, Hedw.

Hab.—Twin Lakes, in wet situations.

Bryum pseudotriquetrum, var. compactum.

Hab.—Twin Lakes, in bogs.

Bryum turbinatum, Hedw.

Hab.—Twin Lakes, on moist ground

Bryum turbinatum, var. latifolium, B. & S.

Hab.—Twin Lakes, in similar places.

Zieria* demissa, (Hornsch ) Schp.—This very interesting plant is

known by its reddish tufts, short radiculose stems. Leaves, the lower

ovate-acuminate, nerve ceasing below the point, the upper more pointed,

nerve excurrent with long points. Capsule cernuous, incurved, clavate-

pyriform, gibbous; mouth small, oblique; inner peristome longer than the

teeth.

Hab.—Twin Lakes, in fissures of high rocks ; very rare.

Mnium affine, var. elatum, B. & S.

Hab.—Twin Lakes, under shade in wet places.

Mnium serratum, Schrad.

Hab.—Twin Lakes, by the side of shaded rocks.

Amblyodon dealba'ius, Beauv.

Hab.—South Park, on wet ground.

Meesia uliginosa, Pledw.

Hab.—Twin Lakes, wet boggy ground.

* Zieria—Small ccespites, dxhotomously branched ; stems radiculose ; leaves densely imbricated,

ovate, and oblong-acuminate; nerve excurrent cuspidate; margin entire; reticulation lax. Capsule

on a short, sigtnatized, horizontal or descending pedicel; opercnhim small, convex, apiculate, oblique.

Annulus broad revoluble. Peristomal teeth narrow, lanceolate; internal membrane narrow; processes

narrow, longer than the teeth.
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AULACOMNION PALUSTKE, ScllWSeg.

Hab.—Twin Lakes, on bogs ; very common.

Philonotis marchica, Brid.

Hab.—Twin Lakes, in springy places.

Philonotis fontana, (Linn.) Brid.

Hab.—Twin Lakes, Mount Graham, Arizona, side of brooks.

Philonotis fontana, var. gracilis.

Hab.—Mount Graham, Arizona; springy localities.

Philonotis calcarea, Brch. & Sch.

Hab.—Twin Lakes and Santa F6 Creek, New Mexico, by the side of

small streams.

Timmia megapolitana, Hedw.

Hab.—Twin Lakes, on shaded rocky ground.

POLYTRICHUM JUNIPERINUM, Hedw.

Hab.—Twin Lakes, on moist ground.

Myurella julacea, Brch. & Sch.-—Densely tufted ; stems very

slender, filiform, fragile. Leaves pale, glossy green, yellowish when old,

closely imbricated, very concave, roundish-ovate, obtuse, nerveless,

obscurely serrate at the apex, denticulate towards the base ; areolatioii

roundish ; capsule suberect, oval oblong, tapering below, of a reddish-

brown
;
peristome white ; operculum conical.

Hab.—Twin Lakes, on wet banks ; not common in a fruiting condition.

Pseudoleskea atrovirens, Dicks.— In loose patches, dioicous ; stem

prostrate, irregularly branched, incurved, slender, filiform ; leaves imbri-

cated, seeund, ovate-lanceolate, acuminate, subserrulate; margin recurved;

nerve thick, sub-continuous ; areolae small, oval.

Hab.—Twin Lakes, among other mosses on trees.

Thuidium Blandowii, Web. & Moh.

Hab.—Twin Lakes, in meadows.

Elodium paludosum, Sulliv.

Hab.—Twin Lakes, in wet and boggy stations.

Climactum dendroides ?, Web.

Hab.—Twin Lakes, in bogs and wel places; sterile

Bkachythecium salebrosum, Hoffm.
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Hab.—Twin Lakes, on moist ground.

Brachythecium collinum, Schl.

Hab.—Twin Lakes, on the banks of creeks.

EURHYNCHIUM STRIGOSUM, Hofl'm.

Hab.—Twin Lakes, by the roots of trees in woods.

Eurhynchium piliferum, Schreb.

Hab—Twin Lakes, on shaded ground.

Amblystegium SrRUCEi, Brch.—In small, dense cushions, dioicous;

stems capillary, very minute and slender, sparingly and vaguely branched.

Leaves remote, spreading, narrowly ovate-acuminate, almost entire, nerve-

less, loosely reticulated
;

perichsetial leaves attenuated, serrate at the apex.

Capsule erect or slightly curved, from a distinct neck, oval and obovate,

and, when dry, widely obconic
;

peristome yellow ; operculum conical,

acuminate.

Hab.—Twin Lakes, in moist places on rocks.

Amblystegium serpens, Linn.

Hab.—Twin Lakes, on old logs, roots of trees, and on the ground in

wet situations.

Amblystegium radicale, Brid.

Hab.—Twin Lakes, on old logs and wet ground.

Hypnum stellatum, Schreb.

Hab.—Twin Lakes, on moist ground.

Hypnum aduncum, Hedw.

Hab.—Twin Lakes, on the banks of running streams.

Hypnun aduncum, var. ft. gracillescens, B. & S.

Hab.—Twin Lakes, on damp, shady ground.

Hypnum aduncum, var. 8. tenue, B. & S.

Hab.—Twin Lakes, in similar places.

Hypnum aduncum, var. <5. giganteum, B. & S.

Hab.—Twin Lakes, in standing water.

Hypnum unctnatum, Hedw.

Hab.—Twin Lakes, on moist ground and old wood.

Hypitum ejlicinum, Linn.

Hab.—Twin Lakes, along- the banks of streamlets.
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Hypnum. commutatum, Hedw.

Hab.—Twin Lakes, in wet, places.

Hypnum commutatum, var. /?. falcatum, B. & S.

Hab.—Twin Lakes, in similar situations.

Hypnum reptile, Michx.

Hab.—Mt. Graham, Arizona, on old rotten pine logs.

Steeeodon plicatilis, Mitten.—Dioicous, fastigiately branched ; leaves

falcate, secund, broad, ovate-acuminate, when dry rugulose-subplicate, two

very short nerves ;
margin reflexed, entire, on those of the branches serrulate

at the points, the cells at the angles small and obscure
;
perichsetial leaves

erect, elongated, interior broad, oblong-lanceolate, subulate, entire, plicate.

Capsule on an elongate pedicel, cylindrical, erect at the base, curved above

;

operculum conic
;
peristome light color.

Hab.—Twin Lakes, on old logs.

Stereodon complexus, Mitten.—Dioicous, csespitose; branches pinnate;

leaves secund from a broad base, ovate-lanceolate, circulate, concave, two

small nerves ; margin subentire, many short, obscure, subquadrate cells at

the basal angles
;
perichsetial leaves erect, oblong, subulate, interior sud-

denly subulate, subserrate, plicate ; capsule on a red pedicel, cylindrical,

unequal, inclined ; persistome yellow ; operculum conic.

Hab.—Twin Lakes, on shaded rocks.

Limnobium palustre, Linn.

Hab.—Twin Lakes, at the base of trees at the water's edge.

Limnobium palustre, var. subjulaceum.

Hab—Twin Lakes, in like situations.

Limnobium ochraceum.—Turn.

Hah.—Twin Lakes, on wet ground.

Camptothecium nitens, Schreb.

Hab.—Twin Lakes, among grass in meadows.
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EEPATIC^E.

By <'. E\ Austin.

Riccia Frostii, Austin.

Riccia Watso.jii. Austin.

Riccia crystallina, Linn.

Riccia fluitans, var. lata.

Marchantia polymorpha, Linu.

Chiloscyphus polyanthos, var. rivularis.

JUNGERMANNIA BICUSPIDATA, Linn.

JUNGERMANNIA INCISA, Schd.

JUNGERMANNIA HoRNSCHUSCHIANA, Nees.

Jungermannia Bautriensis, Hook., var. Mulleri, Lindb.

JUNGERMANNIA CORDIFOLIA, Hook.

Jungermannia ventricosa, Diks.

SCAPANIA COMPACTA, Roth.

Scapania udulata, Nees.

Scapania uliginosa, Swartz, Nees.

LICHENES.

By Professor Edward Tuckerman.

Getraria aculeata, (Schreb.) Fries.—Earth, Montezuma Pass, Co-

lorado.

Cetraria madreporiformis, (Ach.) Mull.—Earth, Montezuma Pass,

Colorado.

Cetraria Islandica, (L.) Ach.—Earth, South Park, Colorado.

Cetraria nivalis, (L.) Ach.—Earth.

Evernia vulpina, (L.) Ach.—Colorado and Arizona.

Usnea barbata, (L.) Fr., var. dasypoga.—Valley of the Rio Grande.

Usnea cavernosa, Tuckerm.—Valley of the Rio Grande and Arizona.

Alectoria jubata, (L.), var. inflexa, Fries.—Valley of the Rio

Grande.



CATALOGUE. 351

Parmelia conspersa, (Ehrh.) Acli., var. molliuscula, Tuckerm.

—

Earth, South Park, Colorado.

Umbilicaria vellea, (L.) Nyl., probably, but all the specimens are

infertile.—On rocks, Twin Lakes, Colorado.

Peltigera venosa, (L.) Hoffm.—On earth, Twin Lakes.

Peltigera aphthosa, (L.) Hoffm.—Earth, Twin Lakes.

Peltigera horizontals, (L.) Hotfm.—Earth, Twin Lakes.

Peltigera canina, (L.) Hoffm.—Earth, Twin Lakes.

Solorina saccata, (L.) Ach., var. spoisGiosA, Nyl. (S. bispora.)—Trout

Creek and South Park, on the earth.

Pannaria Hypnorum, (Hoff.) Koerb.—Earth, Twin Lakes, Colorado.

Pannaria brunnea, (Sw.) Mass.—Earth, Twin Lakes

Leptogium Tremelloides, (L. fil.) Fr.—On rocks, Twin Lakes.

Placodium vitellinum, (Ehrh.) Naeg. & Hepp.—On the earth, Colo-

rado.

Placodium sinapispermum, (DC.) Hepp.—Earth, Twin Lakes.

Placodium Jungermanni^e, (Vahl, Th. Fr.).—Earth, Twin Lakes.

Lecanora rubina, (Vill.) Schser.—Rocks, Twin Lakes, Colorado, and

Arizona.

Lecanora castanea, (Hepp.).—Earth, Twin Lakes.

Rinodina turfacea, (Wahl ) Koerb—Earth, Twin Lakes.

Cladonia fimbriata, (L.) Fr.—Earth, Twin Lakes.

Cladonia cariosa, (Ach.) Floerk.—Earth, Twin Lakes.

Cladonia gracilis, (L.) Fr., var. hybrida, Schser.—Earth, North

Branch of South Platte.

Biatoria crenata, (Tayl.) Tuckerm.—Earth, mountains of Arizona.

Buellia papillata, (Sommer f.) Tuckerm.—Earth, Twin Lakes,

Colorado.





APPENDIX

CALIFORNIA COLLECTION.

In the way of general considerations on the flora of our route in Cali-

fornia, there is but little for me to say as a preface to this mere catalogue:

first, because of the publication of the Botany of California. For the same

reason I have excluded descriptions and kept this apart from the body of my
report. American botanists have reason to congratulate the authors and

themselves on the probable early completion of that great work. Second,

because, upon the essential facts of the history of botany there, Prof. D.

C. Eaton has dwelt in the preface to his article on the Ferns of the South-

west, which forms a most valuable addition to this volume ; and, third,

because the important facts, so far as observed by us, have been already

published in the Rej>ort of this Survey for 1876.

There are, however, a few facts to which it might be well to allude:

and the first one is the marked change which occurs in the character of the

arborescent vegetation as we go north from Walker's Basin along the Kern

River Valley and up the South Fork of that stream. After passing Havi-

lah (a few miles north of Walker's Basin), no oak trees were seen along our

route to the base of Fisherman's Peak, until, on the return trip, we reached

the Soda Spring on the North Fork of Kern River. Here they again

appeared, and as we moved south toward Deer Creek and Linn's Valley

they became common, until in the last-named region they were more abun-

dant in the lower grounds than the coniferous vegetation, which had hitherto

given exclusive character to the landscape.

It was further worthy of note that no Sequoia gigantea was seen on

the eastern side of the North Fork of Kern River or anywhere on the

South Fork, though situations were frequently noted at which, so far as

the ordinary physical conditions of soil, exposure, etc., wrere concerned,

it might have been expected, especially so as it is now well known to be

common on the western slope of valleys drained bv the headwaters of

23 EOT 333
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Tule River, and also on the eastern slope of valleys tributary to the North

Fork of Kern River. This seems to lead to the conclusion that its distri-

bution, as indicated by Mr. Muir, is due to cbuses long ago operative ; and

that, further, its tendency "to spread" is not great.

On the southern slope of a peak to the south of Mount Whitney, we

found the present growth of trees at timber-line all dead or dying, and no

younger ones taking their places, so that, in a few years, the timber-line

will be several hundred feet lower than at present. I am quite unable to

give any satisfactory explanation of the fact, unless it be due to a washing

away of the soil by the melting snows : still, it is worth recording.

As a general statement, it may be said that in the Southern Sierras, as

well as in portions of the Coast Range, at an elevation of 5,000 feet, we

find open grounds, at times dry, but frequently moist enough to come

under the general denomination of meadows, and that these extend through

the valleys up to an elevation of nearly 12,000 feet, as at the base of Mount

"Whitney. Ordinarily, they would have been "well grassed", and fur-

nished an abundant botanical harvest, but the immense bands of sheep had

denuded them of every living, green thing, save sage-brush, and had

actually trampled the soil into a dust, even destroying the roots of the grass

in great measure. This is to be remembered in connection with the possible

disappearance of some local species of plants, the modification of the flora

as regards the proportions of existing plants, and even by repeated "crop-

ping" changing the entire habit of others The influence of the sheep

and their herders in destroying the young timber has been adverted to in

the general considerations in the early part of the volume.

RANUNCULACEiE.

Clematis ligusticifolia, Nutt, var. Californica, Watson.—Head of

Peru Creek, at 5,100 feet altitude (229). Brewer and Watson in Flora of

California, 1, p. 3.

Thalictrum Fendleri, Engelm.—Santa Barbara (111), I. c. p. 4.

Ranunculus aquatilis, L., var. trichophylltts, Chaix.—Walker's

Basin, at 3,440 feet altitude (291 and 304), 1, c. p. 5.

Ranunculus Cymhalaria, Pursh, I. c. p. 7.
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Delphinium depauperatum, Nutt.—Near base of Mount Whitney (395),

I c. p. 11.

Aconitum Fischeri, Reich., (373), I. c. p. 12.

PAPAVERACE^B.

Dendromecon rigidum, Benth.—Island of Santa Cruz, off Santa Bar-

bara, growing on rocky hillsides, I. c. p. 22.

Eschscholtzia Californica, Cham.—Quite abundant near Santa

Barbara, where it is one of the most characteristic plants (86), I. c. p. 22.

CRUCIFEILE.

Nasturtium officinale, R. Br.—I found it, in 1875, in the Coast

Range, in places where it is almost impossible to believe it had been intro-

duced. So general is the conviction that it is not indigenous, that I hesitate

to offer my opinion that it is a native, at least, in some places where now

found. I can understand that once introduced into a stream, it may be

transported by the current to any distance; but throwing out the agency of

birds and similar means of transportation, as entirely inadequate to account

for its distribution, I cannot comprehend how it should now be found so

frequently at the very fountain head of some streams in places so remote

and inaccessible as to have only recently been visited by whites.* Found

also at Elizabeth Lake, where it may have been introduced (188) I c. p. 43-

Nasturtium obtusum, Nutt., var. alpinum, S. Watson.—South Fork of

Kern River, at 8,200 feet altitude. I think Mr. Watson correct in regard-

ing this a mere variety. From the limited material at my command, I infer,

however, that its characters are tolerably constant, especially the relative

length of pedicels and pods (322), I. c. p. 613.

Cardamine Gambellii, Watson, I. c. p. 30.—Not common; found only

near Santa Barbara.

Sisymbrium canescens, Nutt.—Head of Peru Creek; altitude 5,100

feet (230), I. c p. 40.

*As not entirely irrelevant, I may qnote from De Candolle, Geographic Botanique, p. 746, footnote

(a): "Le Nasturtium officinale et le Barltarea vulgaris, par exemple, ee trouveut sur la cote nord-ouest, et

MM. Torrey et Gray lea regardent comme introduits dans les ancienB Erats de l'Union. II est possible

qu'ils soient venus d'Europe, mais ils peuvent aussi etre vouus d'aillenrB, ou avoir e'te' primitivemeut

plus repandus en Am^rique."
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Sisymbrium incisum, Engelm., (369), I. c. p. 41.

Brassica nigra, Boiss.—Introduced, and has become a most obnoxious

weed in some parts of California. Sometimes growing 8-10° high, as in

the western portion of the Santa Clara Valley, I. c. p. 39.

CAPPARIDE/E.

Isomeris arborea, Nutt.—The common dry ground shrub in portions

of the Santa Clara Valley (179), I. c. p. 50.

CISTINE^.

Helianthemum scoparium, Nutt.—Bartlett's Canon near Santa Bar-

bara (125), I. c. p. 54.

FRANKENIACE^.

Frankenia grandifolia, Cham. & Schlecht.—Santa Barbara, where it

is the common weed of the seashore (55, 96), I. c. p. 60

CARYOPHYLLE^E.

Silene laciniata, Cav.—Santa Barbara (141), I. c. p. 64.

Silene Gallica, L.—Santa Barbara, where it is evidently introduced

(160), I. c. p. 63.

Stellaria longipes, Goldie, (310), I. c. p. 68.

Sagina Linn^i, Presl.—Manachi Meadows, at 8,000 feet altitude (311),

I. c. p. 70

Lepigonum medium, Fries. (Spergularia media, Presl.)—Santa Barbara

(154), I. c. p. 71.

HYPERICINE^E.

Hypericum Scouleri, Hook., /. c. p. 81.

MALVACEAE.

Sidalcea malv^flora, Gray, I. c. p. 83.

Malvastrum splendidum, Kellogg?—Bartlett's Canon, near Santa

Barbara (120), I. c. p. 85.
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STERCULIACE^.

Feemontia Califoenica, Torr.—Known to the miners and ranchmen

near Fort Tejon as "Slippery Elm." The inner bark abounds in mucila-

ginous properties when moistened, and is used as a substitute for Ulmus

fulva. I. c. p. 88.

GERANIACE.E.

Eeodium cicutaeium, L'Her.—Santa Barbara (158), where it is by

many supposed not to have been introduced. It is somewhat remarkable

that widely diffused as this plant is, I have never yet seen it growing

where its introduction from Europe was not to my mind the most natural

way of accounting for its presence,, usually infesting the neighborhood of

ranches and towns. 1. c. p. 94.

RHAMNE^.

Rhamnus Califoenica, Esch. (Frangula Californica, Gray, Gen. 111. 2,

t. 167.)—Sometimes called California Coffee, for, so far as I know, no

reason. Santa Barbara (108). (226), head of Peru Creek, at 5,150 feet

altitude, appears to be var. tomentella, Gray, of this same species ; I. c. p.

101.

Ceanothus divaeicatus, Nutt.—"Blue Brush," among which the deer

lie, and on which they browse. At middle altitudes (354). This shrub is

among the number that go to make up the dense chaparral of the Califor-

nia hillsides; I. c. p. 103.

Ceanothus spinosus, Nutt.—Santa Barbara (132), I. c. p. 103.

AMPELIDE.E.

Vitis Califoenica, Benth.—Tejon Ranch (280). So far as I know,

the only wild grape of California; I, c. p. 105.

SAPINDACE^E.

iEscuLUS Califoenica, Nutt.—Common by the streams and on the

hillsides near the Southern Sierras (258), I c. p. 106.

Negundo Californicum, T. & G.—Tejon Canon (264), I. c. p. 108.
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LEGUMINOSiE.

By Seeeno Watson.

Lupinus * akboreus, Sims.—Common near the coast ; Santa Barbara

(27, 89 bis), the forrn with purplish flowers, I. c. p. 117.

Lupinus rivularis, Doug.—Frequent in the mountains from Oregon

to Southern California ; Manachi Meadows, at 9,500 feet altitude, Roth-

rock (328), I. c. p. 118.

Lupinus albicaulis, Dougl—Frequent from Oregon to Southern

California; on Mount Pinos, at 7,000 to 8,500 feet altitude (206, 209), I. c.

p. 118.

Lupinus Andersoni, Watson, var.—Was scantily collected on the

North Fork of Kern River (405). It is more slender than the type, the

dense pubescence less silky, the racemes few-flowered, and both the stand-

ard and keel naked. It does not seem exactly referable to any known

species ; I. c. p. 120.

Lupinus confertus, Kellogg (Proc. Calif. Acad, ii, 1 92, fig. 59).—In

the Sierra Nevada, at Manachi Meadows, 8,200 feet altitude (305), I. c. p. 120.

Lupinus Breweri, Gray (Proc. Am. Acad, vi, 334).—In the Sierra

Nevada; on Mount Pinos, Rothrock (28, 270), I. c. p. 122.

Lupinus Lyallii, Gray, var. Danaus, Watson (Proc. Amer. Acad, viii,

p. 534).—The pubescence less dense. The typical form in the Cascade

Mountains ; the variety in the Sierra Nevada, on the North Fork of Kern

River, at 8,000 feet altitude (407). Fl. Cal. p. 122.

Lupinus affinis, Agardh.—From the Sacramento to San Diego

;

found in Bartlett's Canon, near Santa Barbara (129) ; I c. p. 122.

Lupinus nanus, Dougl.—Frequent from the Sacramento Valley south-

ward ; Santa Barbai*a (90) ; I. c. p. 123.

Lupinus luteolus, Kellogg (Proc. Calif. Acad. v. 38). (L. Bridgesii,

Gray ; Watson, Proc. Am. Acad, viii, 538.)—In the Coast Ranges from Men-

docino County southward; at head of Peru Creek, Ventura County, Roth-

rock (224) ; I. c. p. 125.

[* For full synoDymy of the species of Lupinus, see Watson, Rovis. Lap. in Proc Am. Acad, viii,

539, and Brewer and Watson in Fl. Calif. 1, 116 ; as also the Index to North American Botany, by Mr.

Wateon, p. 234 e* »eq.—J. T. R.]
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Medicago denticulata, "Willd.
—"Bur Clover." Santa Barbara (107);

I. c. p. 133.

Melilotus paevifloea, Desf.
—"Sweet Clover." Santa Barbara (25)

;

I c. p. 132.

Teifolium megacephalum, Nutt.—Northeastern California, I. c.p. 127.

Teifolium involuceatum, Willd., var. heteeodon, Watson.—Los An-

geles (26); at Manachi Meadows (300); near Fort Tejon (216); at head of

Peru Creek (237), and at Walker's Basin (285); I. c. p. 130.

Teifolium teidentatum, Lindl. (Torr. & Cray, Fl. 1, 692), var. obtusi-

floeum, Watson (426), Weldon; also var. melananthum, Watson (189),

Weldon ; l c. p. 130.

Teifolium monanthum, Cray (Proc. Am. Acad, vi, 523).—At Manachi

Meadows (307), and on the North Fork of Kern River, at 9,000 feet alti-

tude (413), I. c. p. 131.

Hosackia oblongifolia, Benth. (PI. Hartw. 305).—Santa Barbara

(289), /. c. p. 135.

Hosackia Toeeeyi, Gray (Proc. Am. Acad, viii, 625).—In the Sierra

Nevada, on the North Fork of Kern River, at 8,500 feet altitude (411), and

at Cuddy's Ranch, near Fort Tejon (215), I. c. p. 135.

Hosackia Pueshiana, Benth.—Qjai Creek Valley (178), I. c. p. 137.

Hosackia glabea, Torrey (Bot. Wilkes Exp. 274). (H. scoparia, Nutt.)—

Frequent in the Coast Ranges of California; Santa Barbara, Rothrock (24);

I. c. p. 137.

Psoealea maceostachya, DC.—Throughout California; Ojai Creek

Valley (172); I c. p. 140.

ROSACEA.

Adenostoma fasciculatum, Hook. & Arn., I c. p. 184.

Cham^batia foliolosa, Benth. (Torr. PL Fremontianse, p. 11, tab. vi),

1, c. p. 173.

Ceecocaepus paevifolius, Nutt.—Fort Tejon (196), where, with a scrub

oak and Ceanothus spinosus, it forms the densest of chaparral,* I. c. p. 174.

•The use of the term chaparral should strictly bo confined to thickets or "plantations" of ever-

green oaks. Common usage in California and along our Mexican border connects it with almost any

dense Ibicket of a low, shrubby growth.
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Cercocarpus ledifolius, Nutt.—Southern Sierras (330), I. c. p. 174.

" Mountain Mahogany."

Potentilla glandulosa, Lindl., var. Nevadensis, Watson.—Kern

River, at 9,850 feet altitude (376), I. c. p. 178.

Potentilla gracilis, Dougl., var. rigida, Watson.—In my specimens,

from head of Peru Creek, the leaflets are from l^-2£' long (243); /. c. p. 179.

Potentilla Wheeleri, Watson (Proc. Am. Acad, xi, p. 148).—South-

ern Sierra Nevada, on Mount Olanche, at 8,200 feet altitude ; I. c. p. 179.

—

Plate III, B. Plant about natural size. Fig 4. Flower, seen from above

;

5, seen from beneath; 6, vertical section of flower; all enlarged about 8

diameters. Fig. 7. A single pistil.

Horkelia Californica, Ch. & Sch.—Santa Barbara (21, 19), I. c. p. 181.

Horkelia purpurascens, Watson (Proc. Am. Acad, xi, p. 148).—"Col-

lected by Dr. J. T. Rothrock on the headwaters of Kern River, at 9,000

feet altitude. An unmistakable Horkelia, but like H. tridentata, inter-

mediate between the typical species and those of Ivesia, leaving it almost

impossible to preserve the latter genus distinct. Specimens of H. tridentata

have recently been found with decidedly deltoid filaments, showing that

this character niay fail even to be specific." To the above remarks I can

only add that in a flower of II. purpurascens I have found the distinction

between the subulate and filiform filaments to fail, as all were between subu-

late and deltoid, except two, which were rather deltoid, thus destroying the

shape of the filaments entirely as a specific character. The varying num-

ber of carpels in both genera is another fact indicating still further the

necessity of uniting Ivesia to this genus. I imagine that most American

botanists will continue to keep up the distinction between this genus and

Potentilla, whatever may become of Ivesia. I. c. p. 182.

—

Plate III, A.

Plant natural size. Fig. 1. Unopened flower-bud ; 2, expanded flower ; 3,

petals of flower removed and calyx laid open to show the character and

insertion of the stamens; all enlarged about 6 diameters.

Ivesia santalinoides, Gray (Proc. Am. Acad, vi, 531, and vii, 339).

—

Mount Pinos,' at 8,500 feet altitude, I. c. p. 183.

Rosa Californica, Ch. & Schl.—Santa Barbara, and to an elevation

of 5,100 feet in the Coast Range (22, 228, 23), I. c. p. 187.
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Heteromeles arbutifolia, J. Roein. (Photinia arbutifolia, T. & G Fl.

1, p. 473.)—Tree as seen by me at Santa Barbara 12-20° high. Called by

some of the natives "California Laurel"; /. c. p. 188.

SAXIFRAGES.

Boykinia occidentalis, T. & G.—Bartlett's Canon, Santa Barbara

(118), I c. p. 196.

Ribes Menziesii, Pursh—Santa Barbara (116), /• c. p. 204.

Ribes cereum, Dougl. (267), I. c. p. 207.

CRASSULACES.

Cotyledon laxa, Benth. & Hook.—Bartlett's Canon, near Santa Bar-

bara, I c. p. 212.

LYTHRARIES.

Lythrum alatum, Pursh, var. linearifolium, Gray.—Fort Tejon (191),

/. c. p. 214.

ONAGRARIES.

Epilobium obcoroatum, Gray (Proc. Amer. Acad, vi, 532).—Sierras at

11,000 to 13,000 feet altitude (400) ; I. c. p. 218.

Epilobium coloratum, Muhl. (143, 217), /. c. p. 219.

Epilobium origanifolium, Lain. (E. alpinum, h, var. majus, Wahl., of

Gray's Manual.)—Headwaters of Kern River (361), I c. p. 219.

Epilobium paniculatum, Nutt.—Head of Peru Creek, at o,100 feet

altitude (242), 1. c. p. 220.

Gayophytum diffusum, T. & G, (225, 346), I. c. p. 221.

Zauschneria Californica, Presl.—Common in California, /. c. p. 218.

Clarkia elegans, Lindl.—Santa Barbara (lii), I. c. p 232.

CEnothera biennis, L., var. grandiflora, Lindl.—Walker's Basin, at

3,440 feet altitude (295), I. c. p. 223.

Oenothera Californica, Watson, Fl. Cal.—Weldon (425), I. c. p. 223.

CEnothera cheiranthifolia, Hornem., var. suffruticosa, Watson.

—

Santa Barbara (18), I c. p. 225.

CEnothera bistorta, Nutt., var.! Veitchiana, Hook.—Plains about,

Fort Tejon. W. L. Kennedy. /. c. p. 225.



362 BOTANY.

Oenothera micrantha, Hornem.—Santa Barbara, I. c. p. 226.

Boisduvalia densiflora, Watson.—Head of Peru Creek, at 5,100

feet altitude (235), I. c. p. 233.

LOASE^.

Mentzelia gracilenta, T. & Gr.—Head of Peru Creek, at 5,100 feet

altitude (15, 222), I c. p. 236.

Mentzelia kevicaulis, T. & Gr.—Walker's Basin, at an altitude of

3,440 feet (281), I. c p. 237.

DATTSCE^.

Datisca glomerata, Benth. & Hook.—Ojai Creek (174), I. c. p. 242.

CACTE^E.

Opuntia Engelmanni, Salm, var.? littoralis, Engelm. Fl. Cal. 1, p.

248.—Erect, spreading (2-4 feet high), with large oval joints (6-12 inches

long), bearing rather distant branches with a few rather slender, spiny, large,

yellow flowers, and large, obovate, juicy, purple fruit, with very numerous

small seeds.—Santa Cruz Island (10), and along the coast of Southern

California.

FICOIDE^E.

Mesembryanthemum crystallinum, L.—Islands and seashore near

Santa Barbara (8), I. c. p. 251.

UMBELLIFER^.

Carum Gairdneri, Benth. & Hook.—Southern Sierras, at 7,500-

10,000 feet altitude (32, 370, 384), I. c. p. 259.

Berula angustifolia, Koch.—San Luis Valley, Colorado, in hot

springs the temperature of which is 80° Fahrenheit, and in spring water

at Fort Tejon, California, where the water has a temperature of 62° Fah-

renheit. In neither of these locations was there much of a yearly varia-

tion in temperature of the water, yet in one instance, as in the other, the

plant grew luxuriantly; the difference in temperature of the water at the

two places being 18° Fahrenheit (732, 262); I. c. p. 260. See page 133 of

this volume.
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CEnanthe Califoenica, Watson (Proc. Amer. Acad, xi, 139).—Santa

Barbara (29, 30, 31), I c. p. 264.

Angelica lineariloba, Gray.—South Fork of Kern River, at 9,800

feet altitude (386), I c. p. 266.

CAPRIFOLIACEiE.

Sambucus glauca, Nutt.—Santa Barbara. From the odor of the

bruised leaves and flowers, a much more appropriate name would have

been fostidissima (1), I. c. p. 278.

Lonicera involucrata, Banks.—Santa Barbara (109), /. c. p. 280.

COMPOSITE.

Eupatorium occidentals, Hook.—Olanche Mountain, at 9,500 feet

altitude (360), I c. p. 299.

GUTIERREZIA EUTHAMI^l, T. & G., (181), I. C. p. 302.

Grindelia robusta, Nutt.—Santa Barbara (84) ; common near the sea-

shore. Of late, this plant has been put forward prominently among new

remedies.- I imagine it will ere long share the fate of some other like-

vaunted remedial agents. ' Si vulgus vult decipi, decipiatur,' Dr. Darling-

ton once wrote of another doubtful remedy; I. c. p. 304.

Chrysopsis sessiliflora, Nutt.—Fort Tejon (197, 272). See Fl. Cal.

vol. 1, p. 309.

Aplopappus Bloomeri, Gray.—Olanche Mountain, at 10,000 feet, I. c.

p. 313.

Bigelovia, near to Parryi, with scales of the involucre more attenuated

at the tips, and leaves longer.—Mount Olanche, at 10,000 feet altitude (356).

Bigelovia Douglasii, Gray, var. serrulata, Gray, Fl. Cal. 1, 318.

—

Manachi Meadows at 8,250 feet, and Mount Pifios at 8,500 feet (366, 211).

The var. tortifolia, Gray, Fl. Cal., is from Mount Pinos, at 8,600 feet

(268).

Bigelovia graveolens, Gray, I c. 317.—Walker's Basin, 3,440 feet

(428).

Bigelovia graveolens, Gray, var. glabrata, Gray, Fl. Cal. 1, 519,

near Fort Tejon, at 5,100 feet (271), and var. albicaulis, Gray, nearly,

from Mount Pinos, at 7,900 feet (265).
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Solidago Californica, Nutt.—Santa Barbara (105).

Solidago Californica, Nutt., var. Nevadensis, Gray.—Walker's Basin

at 3,440 feet (279), I c. 319.

Solidago Guiradonis, Gray (Proc. Am. Acad, vi, 543).—Fort Tejon,

3, 1 50 feet ( 193) ; Cuddy's Ranch (near Tejon), at 5, 1 50 feet (254) ; Walker's

Basin, at 3,440 feet (290), Fl. Cal. 1, 319. My specimens appear to have

rather broader and more obtuse scales to the involucre than usual.

Solidago elongata, Nutt.—Soda Spring, North Fork of Kern River,

at 6,900 feet altitude (418), I. c. 319.

Solidago occidentalis, Nutt.—South Fork of Kern River, at 6,000

feet altitude, I. c. 318.

Lessingia nana, Gray.—Walker's Basin, at 3,440 feet, It was about

the only plant remaining on the ground over which sheep had been driven

so frequently as to destroy all other vegetation, I. c. 307.

Lessingia ramulosa, Gray, var. tenuis", Gray.—Head of Peru Creek,

at 5,100 feet, I. c 307.

CORETHROGYNE FILAGINIFOLIA, Nutt, var. TOMENTELLA, Gray. Cudd)-'s

Ranch, near Fort Tejon, at 5,150 feet altitude, I c. 320.

Aster canescens, Pursh. (Machceranthera canescens, Gray.)—Olanche

Mountain, at 10,000 feet altitude (359), I. c. 322.

Aster Menziesii, Lindl.—Head of Peru Creek, at 5,100 feet (239), /.

c. 323.

Aster jsstivus, Ait. (?)—Two forms (396) from Southern Sierras, at

2,000 feet altitude, and (283, more luxuriant) from Walker's Basin, at 3,440

feet, have been doubtfully placed here by Dr. Gray. /. c. 614.

Aster adscendens, Lindl. ?—Soda Spring, North Fork of Kern River,

at 6,900 feet (417), I c. 324.

Aster Andersonii, Gray.—Mount Whitney, at 12,000 feet altitude, I.

c. 325.

Aster pulchellus, D. C. Eaton.—Appears to me by its broader and

thicker leaves to be distinct from the above (A. Andersonii, Gray). Though,

as already intimated by Dr.. Gray, in Fl. Cal. 1, 325, it is very near it.

Southern Sierras, in wet meadows, at 8,200 feet (321 j.

Erigeron foliosum, Nutt,, var. stenophyllum, Gray.—Santa Barbara
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(98); also another from near this, but with wider leaves, from Bartlett's

Canon, 12 miles north from Santa Barbara (138), I. c 330.

Baccharis Douglasii, DC.—Near Hot Springs, Kern Co. ('296), Fl.

Gal. 1, 333.

Tessaria borealis, T. & Gr.—Santa Clara Valley (184), 1. c. 334.

Gnaphalium palustre, Nutt.—Santa Barbara, I. c. 342.

Iva axillaris, Pursh.—Cuddy's Ranch, near Fort Tejon, at 5,150 feet

altitude (256), I c. 343.

Viguiera reticulata, Watson.—Telescope Mountain, /. c. 354.

Helianthus petiolaris, Nutt.—Head of Peru Creek, I. c. 353.

Helianthus Californicus, DC.—Fort Tejon, I. c. 353.

Encelia Californica, Nutt.—Santa Barbara (82), /. c. 351.

Madia elegans, Don.—Walker's Basin, at 3,440 feet altitude (293),

/. c. 359.

Hemizonia ramosissima, Benth.—Santa Barbara (38, 100), and Santa

Clara Valley (176), /. c. 362.

Hemizonia pungens, T. & G.—Santa Barbara (81), /. c. 363.

Hemizonia Wheeleri, Gray.—Southern Sierras, at 8,200 feet altitude

(306), £c. 61 7.

—

PlateX. Natural size. Figl.Verticalsection through flower,

showing ray- and disk-flowers in place on the convex receptacle. Fig. 2.

Ray-flower, with its acheniuin enfolded by the scale of involucre. Fig. 3.

Chaff of disk. Fig. 4. Disk-flower, with abortive ovary. Fig. 5. Top view of

the receptacle and scales of the involucre. Fig. 6. Scale of involucre, enfold-

ing ray-achenium. Fig. 7. Ray-achenium. All enlarged about 8 diameters.

Lagophylla ramosissima, Nutt.—Fort Tejon, at 3,150 feet altitude

(194), /. c. 367.

Jaumea carnosa, Gray.—Santa Barbara, salt-marshes near the coast,

/. c. 372.

Venegasia carpesioides, DC.—Bartlett's Canon, near Santa Barbara

(142), I, c. 372.

Hulsea algida, Gray.—Mount Whitney, at 13,700 feet altitude (387),

I, c. 386.

Chjenactis Douglasii, Hook. & Arn.—Mount Olanche, at 9,400 feet

altitude, I. c. 391.
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Baiiia confertiflora, DC.—Santa Barbara (37), I. c. 380.

Helenium Bigelovii, Gray.—Soda Spring, North Fork of Kern River,

at 8,500 feet (414), I. c. 393.

Achillea Millefolium, L.—Head of Peru Creek, I. c. 400.

Tanacetum canum, D. C. Eaton.—Olancke Mountain, at 10,000 feet

altitude. Hitherto only found on the East Humboldt Mountains, Nevada;

I. c. 617.

Artemisia Rothrockii, Gray.—Manachi Meadows, 8,200 feet (298).

The common sage-brush of the region. A well-marked species of the sec-

tion Seriphidium, Besser, I. c. 618.

—

Plate XIII. Natural size. Fig. 1.

Head of flowers, magnified about 8 diameters. Fig. 2. Vertical section

through head of flowers, enlarged about 8 diameters. Fig. 3. A single

flower, enlarged about 10 diameters. Fig. 4. Style with stigmas, enlarged

about 12 diameters.

Artemisia Ludoviciana, Nutt.—Foot of Mount Olanche, at 9,400 feet

altitude (338), a variety with large leaves, the lower ones pinnatifid, and

the upper ones entire ; heads large ; I. c. 404.

Arnica foliosa, Nutt.—North Fork of Kern River, at 12,000 feet alti-

tude (399), I. c. 416.

Senecio triangularis, Hook.—Mounts Olanche and Whitney, from

9,800 to 12,000 feet, I. c. 414.

Senecio aureus, L., var., Gray, verging toward S. canus.—South Fork

of Kern River, at 10,200 feet, on the mountains.

Senecio Douglasii, DC.—Francisquito Pass (180, 181), I.e. 411.

Senecio Clarkianus, Gray.—Mountains back of Soda Spring, on North

Fork of Kern River, at 8,500 feet altitude (408), I. c. 412 ; a well-marked

and striking species.

Senecio Fremontii, T. & G., var. occidentals, Gray, I. c. 618.—

I

can hardly help thinking we have in this a distinct species.—Mount Whit-

ney, at 12,000 feet, and mountains along South Fork of Kern River, at

9,800 feet and upward, always growing on the most rocky and exposed

places. (388, 380, 349.)

Tetraoymia canesoens, DC.—Manachi Meadows, 8,200 feet altitude

(325), I. c. 408.
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Teteadymia squamata, var. Breweri, Gray.—Fort Tejon, 5,100 feet

(276), I. c. 408.

Cnicus occidentalis, Gray—Near Fort Tejon, at 5,100 feet (275),

I. c. 419.

Cnicus Andersonii, Gray.—Base of Mount Whitney, at 11,500 feet,

I. c. 419.

Centaueea Melitensis, Linn.—Los Angeles (39), a pest, I. c. 421.

Hieracium Breweri, Gray.—Olancbe Mountain, at 10,400 feet altitude

(329), I. c. 440.

Malacothrix tenuifolia, T. & G.—Bartlett's Canon, near Santa Bar-

bara (122), I. c. 434.

Stephanomeria minor, Nutt.—South Fork of Kern River, 9,500 feet

altitude, I c. 428.

Stephanomeria exigua, Nutt.—Head of Peru Creek, at 5,100 feet,

I. c. 428.

CAMPANULACE^.

Palmerella debilis, var. sebrata, G*ay.—Ojai Creek, I. c. 619.

—

Plate XVI. Natural size. Fig. 1. Flower, enlarged about 5 diameters.

Fig. 2. Corolla, opened, showing the united stamens, two of which have

anthers that are tipped with a tuft of unequal rigid bristles, enlarged

about 5 diameters. Fig. 3. Vertical section through flower, enlarged about

6 diameters. Fig. 4. Cross-section of ovary, enlarged about 6 diameters.

ERICACEAE.

Arctostaphylos tomentosa, Dougl.—Santa Barbara, I. c. p. 452.

Arctostaphylos glauca, Lindl.—Fort Tejon, I. c. p. 454.

Bryanthus Breweri, Gray.—Fisherman's Peak, at 12,000 feet, /. c. 456.

Sarcodes sanguinea, Torr.—Mount Pinos, at 8,000 feet, /. c. 462.*

"This would be the proper place to call attention to that most remarkable plant described and
figured by Dr. Torrey (Ann. Lye. Nat. Hist. N. York, 18G4), Ammobroma SoNORiE, Torr., growing near
the upper end of the Gulf of California, and much used by the Papago Indians as a food. It is roasted

or dried, and, after being ground with the mesquit beans, used as a " pinole." " Simply roasted, it has

somewhat the taste of a sweet potato, only far more delicate." It is among the desiderata in our collec-

tions.
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PPJMULACE.E.

Primula stjffrutescens, Gray.—Fisherman's Peak, at 13,000 feet

(419), I. c. 468.

Dodecatheon Meadia, L., var. alpinum, Watson. Apparently a more

luxuriant form, from a lesser altitude than usual. Head of Peru Creek,

5,100 feet (368), I, c. 467.

Samolus Valerandi, L , var. Americanus, Gray.—Santa Barbara (52),

I. c. 470.

Anagallis arvensis, L.—Santa Barbara, /. c. 469.

ASCLEPIADE^.

By Ue. George Engelmann.

Asclepias erosa, Toit. Bot. Mex. Bound. 162. (A. leitcopliylla, Engelm.

Am. Naturalist, 9, 349; Gray, Bot. Calif 1, 476; Syn. 94.)—Fort Tejon.

Asclepias Mexicana, Cav. Gray, Proc. Am. Acad. 12, 71; Syn. 96.

(A. fascicularis, Decaisne in DC. Prod. 8, 469; Gray, Bot. Calif. 1, 475)

—

Lake Elizabeth, Rothrock (190), 1875. Very closely allied to A. verticUlata

;

the flowers, though a little larger than in the common forms of that species,

are scarcely to be distinguished from it. I find, however, the top of the

rounded hoods more reflexed, and the horn comes from near the base of the

hood, while in verticUlata it is attached to the whole lower third or half.

But A. Mexicana is altogether a stouter plant, with spreading, or at last

recurved, usually conduplicate leaves, bearing the umbels in a terminal

corymb.

GENTIANEiE.

By Dr. George Engelmann.

Gentiana serrata, Gunn. Fl. Norveg. 10, var. iiolopetala, Gray, Fl.

Calif. 1, 481 ; Syn 117—Simple, or with many simple, ascending branches

from the base, and long, naked peduncles ; lobes of the corolla entire or

with few notches.—Southern Sierras, Kern County, at 10,000 feet altitude.

Easily distinguished from G. simplex, Gray, by the oval, rough ovules and

seeds, while those of the latter species are lanceolate, smooth, and tailed at

both ends.
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POLEMONIACEiE.

By Prof. T. C. Pouter.

Collomia aggkegata, Porter. (Gilia aggregata, Spreng.)—Olanclie

Mountain, at 10,000 feet elevation, September (358), I. c. 496.

Gilia densiflora, Benth.—Mount Piflos, at 6,000 feet elevation, Jul}'

(204), I. c. 491.

Gilia Californica, Benth.—Little Olanche Mountain, at 9,400 feet,

September (339), I. c. 492.

Gilia virgata, Steutl.—Head of Peru Creek, at 5,000 feet (245), I. c.

495.

HYDROPHYLLACE.E.

Phacelia circinata, Jacq. f.—South Fork of Kern River, at 9,800 feet

altitude (336), I. c. 1, 506.

Phacelia ramosissima, Dougl.—Fort Tejon, Santa Barbara (112, 95),

I c. 1, 508.

Phacelia grandiflora, Gray.—Cassitas Pass, 550 feet altitude (165),

I. c. 1, 513.

Nama Rothrockii, Gray.—Little Manachi Meadows, 5,000-6,000 feet

altitude, I. c. 621.—Plate XVIII. Natural size. Fig. 1. Flower. Fig. 2.

Corolla, split open. Fig. 3. Pistil and calyx, all enlarged about 4 diame-

ters. Fig. 4. Vertical section of pistil. Fig. 5. Cross-section of ovary, the

two latter enlarged about 6 diameters. Fig. 6. Mature seed, enlarged

about 5 diameters.

Eriodictyon tomentosum, Benth.—Fort Tejon, 5,100 feet altitude,

(277), I c. 518.

CONVOLVULACE.E.

Cressa Cretica, L.—Santa Barbara, I. c. 534.

Cuscuta salina, Engelm.—Santa Barbara, on Frankenia and Salsola

(101).

24 BOT
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BORRAGINACEiE.

By Prof. T. C. Porter.

Heliotropium Curassavicum, Linn.—Fort Tejon, at 3,150 feet eleva-

tion, August (260), I. c. 521.

Amsinckia spectabilis, Fisch. & Meyer.—Santa Barbara, June (91),

I. c. 524.

Eritrichium muriculatum, A. DCJ; Torr.—Santa Barbara, June (88),

I. c. 528.

SOLANACE.E.

Solanum nigrum, L., var. Douglasii, Gray.—Santa Barbara (83),

I c. 538.

Solanum Xanti, Gray.—Bartlett's Canon, Santa Barbara (131), 1, c. 539.

Nicotiana attenuata, Torr.—Santa Clara Valley (183) and head of

Peru Creek (244), at 5,100 feet elevation, /. c. p. 545.

Nicotiana Clevelandi, Gray, Syn. Fl N. Am. vol. 2, 1, p. 242.—

A

small-flowered form at Santa Barbara.

SCROPHULARIACE.E.

By Prof. T. C. Porter.

Scrophularia Californica, Cham.—Bartlett's Canon, Santa Barbara,

July, 1875, Rothrock (118), I. c. 552.

-Pentstemon Menzirsii, Hook.—Olanche Mountain, at 10,400 feet ele-

vation, September, 1875, Rothrock (50, 332), I. c. 556.

Pentstemon cordifolius, Benth.—Bartlett's Canon, Santa Barbara,

July, 1875, Rothrock (130), /. c. 557.

Pentstemon Rothrockii, Gray (Syn. Fl. N. Am. vol. 2, 1, 261).

—

Little Olanche Mountain, Kern River, at 10,400 feet elevation, September,

1875, Rothrock (341).

Pentstemon confertus, Dougl., var. c^eruleo-purpureus, Gray.

—

Kern River, at 9,850 feet elevation, and Olanche Mountain, at 10,400 feet

elevation, September, 1875, Rothrock (379, 332). Fl. Cal. 560.
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Pentstemon Rcezli, Regel.—Olanche Mountain, at 10,000 feet eleva-

tion, September, 1875, W. L. Kennedy (317), I c. 561.

Mimulus leptaleus, Gray.—Kern River, at 9,850 feet elevation, Sep-

tember, 1875, Rothrock (378), I. c. 564.

Mimulus glutinosus, Wendland.—Santa Barbara, July, 1875, Roth-

rock (11, 12), I. c. 565.

Mimulus cardinalis, Dougl.—Bartlett's Canon, Santa Barbara, July,

1875, Rothrock (156), I. c. 566

Mimulus luteus, Linn.—Santa Barbara, June, 1875, Rothrock (53),

I. c. 567.

Mimulus luteus, L., var. alpinus, Gray.—South Fork of Kern River,

at 8,200 feet elevation, September, 1875, Rothrock (312).

Mimulus luteus, L., var. depauperatus, Gray.—North Fork of Kern

River, at 8,500 feet elevation, September, 1875, Rothrock (409).

Mimulus rubellus, Gray.—Soda Spring, Kern River, October, 1875,

Rothrock (410), I. c. 568.

Mimulus floribundus, Dougl.—Head of Peru Creek, at 5,100 feet

elevation, August, 1875, Rothrock (232), I c. 569.

Mimulus primuloides, Benth.—Mount Whitney, at 10,000 feet eleva-

tion, September, 1875, Rothrock (393), I. c. 569.

Castilleia affinis, Hook. & Am.—Fort Tejon, at 3,150 feet elevation,

July, 1875, Rothrock (194), I. c. 573.

Castilleia minor, Gray.—Head of Peru Creek, at 5,100 feet eleva-

tion, August, 1875, Rothrock (236), I c. 573.

Castilleia parviflora, Bongard.—Olanche Mountain, at 10,000 feet

elevation, September, 1875, Rothrock (333), / c. 574.

Castilleia miniata, Dougl.—Mount Whitney, September, 1875, Roth-

rock (49), I. c. 574.

Cordylanthus filifolius, Nutt , var. brevibracteatus, Gray.—Soda

Spring, Kern County, at 8,500 feet elevation, September, 1875, Rothrock

(422), I. c. 581.

VERBENACE.E.

Verbena bracteosa, Michx.—Santa Barbara (92)', Fl. Cal. 1, 609.
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LABIAT2E '

By Prof. T. C. Porter.

Mentha Canadensis, Linn.—Walker's Basin, at 3,440 feet elevation,

September, 1875, Rothrock (282), I. c. 591.

Monardella villosa, Benth.—Kern River, at 10,000 feet elevation,

September, 1875, Rothrock (316), I c. 593.

Monardella villosa, var. glabella, Gray.—Mount "Whitney, Sep-

tember, 1875, Rothrock (42), I. c. 593.

Monardella odoratissima, Benth.—Mount Pifios, at 7,000 feet eleva-

tion, July, 1875, Rothrock (207), I c. 594.

Monardella lanceolata, Gray.—Ojai Creek Valley, July, 1875,

Rothrock (175), I. c. 594.

Micromeria Douglasii, Benth.—Cassitas Pass, at 525 feet elevation,

July, 1875, Rothrock (166), I c. 595.

Sphacele calycina, Benth.—Bartlett's Canon, Santa Barbara, July,

1875, Rothrock (136), I.e. 598.

Salvia Columbaria, Benth.—Cuddy's Ranch, near Fort Tejon, July,

1875, Rothrock (203), I. c. 599. "Chia."

Audibertia grandiflora, Benth.—Bartlett's Canon, Santa Barbara,

July, 1875, Rothrock (137), I. c. 600.

Audibertia nivea, Benth.—Santa Barbara, July, 1875, Rothrock (4),

I. c. 601.

Stachys ajugoides, Benth.—Santa Barbara, July, 1875, Rothrock

(157), I c. 605.

Stachys albens, Gray.—Head of Santa Clara Valley, July, 187f>,

Rothrock (182), I. c. 605.

Stachys bullata, Benth.—Santa Barbara, June, 1875, Rothrock

(87), I. c. 606.

POLYGONACE^.
By Prof. T. G. Porter.

Eriogonum stellatum, Benth. (E. polyanthum, Benth.)—Cuddy's

Ranch, near Fort Tejon, July, 1875, Rothrock (199).

Eriogonum ovalifolium, Nutt.—Mount Whitney, at 12,000 feet eleva-

tion, September, 1875, Rothrock (390).
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Eriogonum Kennedyi, Porter (Watson, Proc. Am. Acad. 12, p. 263).

—

Mount Pinos, 1876, W. L. Kennedy.

Eriogonum nudum, Dough, var. pauciflorum, Watson.—Head of Peru

Creek, at 5,150 feet elevation, August, 1875, Rothrock (220).

Eriogonum fasciculatum, Benth.—Bartlett's Canon, Santa Barbara,

June, 1875 (123), and Camillas Ranch, at 525 feet elevation, July, 1875,

Rothrock (179).

Eriogonum fasciculatum, Benth., var. polifolium, Gray.—Cuddy's

Ranch, near Fort Tejon, at 5,150 feet elevation, August, 1875, Rothrock

(202).

Eriogonum Baileyi, Watson (Proc. Am. Acad. 10, p. 348).—Head of

Peru Creek, at 5,150 feet elevation, July, 1875, Rothrock (219).

Eriogonum Wrightii, Torr.—Reduced forms. Mount Pinos, July and

August, 1875, Rothrock (210, 269).

Eriogonum virgatum, Benth.—Fort Tejon, at 3,150 feet elevation,

August, 1875, Rothrock (259).

Eriogonum spergulinum, Gray.—Olanche Mountain, at 9,400 feet

elevation, July, 1875, Rothrock (331).

Chorizanthe membranacea, Benth.—Kern County, 1876, W. L.

Kennedy.

Chorizanthe staticoides, Benth.—Cassitas Pass, at 550 feet elevation,

July, 1875, Rothrock (168).

Chorizanthe Wheeleri. Watson (Proc. Am. Acad. 12, p. 272).—Santa

Barbara, July, 1875, Rothrock (62).

Chorizanthe Thurberi, Gray. (Centrostegia, Gray, in DC. Prod. 14,

p. 27.)—Cuddy's Ranch, near Fort Tejon, at 5,150 feet elevation, August,

1875, Rothrock (273).

Rumex conglomeratus, Murray.—Santa Barbara, July, 1875, Roth-

rock (64). Introduced.

Polygonum aviculare, Linn.—California, July, 1875, Rothrock (63).

CHENOPODIACE^.

Chenopodium album, L.—Over the State.

Salicornia ambigua, Micks.—Santa Barbara, in the salt-marshes.
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URTICEiE.

Uktica holoseeicea, Nutt.—Santa Barbara (1G2).

SALICACEiE.

Salix laevigata, Bebb, var. angustifolia? (Fl. Cal. ined.).—Lake

Elizabeth, July, 3,170 feet altitude. Fertile arnents too old for satisfactory

determination.

Salix glauca, L. (Watson, vol. v, King's Rep. p. 325.)—Base of

Mount Whitney, 11,500 feet altitude (406).

EUPHORBIACE^E.

By De. George Engelmann.

Ceoton Califoenicus, Mull., var. majoe, Watson, Fl. Cal. vol. 2, ined.

(Hendecandra procumbcns, Eschsch.)—Erect, stouter than the type of the

species; leaves oval-oblong-, 2' long, on petioles 6" long. Sandy const at

Santa Barbara (113). Previously found by Nuttall.

Eeemocaepus setigeeus, Benth. Bot. Sulph. 53, tab. 26; DC. Prod.

15, pars. 2, 708.—Sandy seashore of Southern California, Rothrock, at

Santa Barbara.

Euphoebia (Anisophyllum) albomaeginata, Toit. & Gray in Pacif. R.

R. Rep. 2, 174, Bot. Mex. Bound. 186; Boissier in DC. Prod. 15, 2, 30.—

Fort Tejon (274).

CUPULIFEILE.

By De. Geoege Engelmann.

Queecus lobata, Nee.—Fort Tejon, at over 3,000 feet altitude (198).

Queecus dumosa, Nutt., Engelin. Trans. St. Louis Acad. 3, 382 and

393.—Francisquita Canon, at 2,100 feet altitude. A form with large, sessile

acorns; cups with small, brown, downy scales, only slightly tumid at base.

Qut.ecus cheysolepis, Liebm—The specimen collected at Fort Tejon

is from a large tree, with large acorns, in thickly fulvous-tomentose cups,

but with small (1' long) entire leaves.

Queecus agetfolia, Ne'e.—A large tree common nix nit Santa Barbara

(163, 164).

Queecus Sonomensis, Benth.—On Mount Piflos (205).
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Castanea chkysolepis, Hook.—A shrub 4° high. On Olauche Mount-

ain, at from 8-10,000 feet altitude (344).

LORANTHACE^E.

By De. Geoege Engelmann.

Aeceuthobium occidektale, Engehn., in Brewer & Watson's Fl. Cal.

vol. 2, ined.—On Pinus Sabiana in "Walker's Basin, Rothrock (429), in 1875.

Dr. Rothrock gives quite a graphic account of the shower of seeds expelled

from the berries to the distance of ten feet, when on November 12th he

shook a limb on which the parasite grew. Also collected on Mount Phios,

on a form of Pinus ponderosa.

SAURURE^E.

Anemopsis Califoenica, Hook.—Santa Barbara (3).

CONIFERS.

By De. Geoege Engelmann.

Pinus monophyllos, Torr. & Fremont—Common at middle altitudes.

Pinus Balfoueiana, Murr., var.—Was found on Mount Whitney (404).

By its leaves in fives, with loose, deciduous sheaths, entire margins, and

peripheral (generally 2 dorsal) ducts, this species is closely allied to P.

flexilis, and still more to the Cembroides, but the small, large-winged seeds

distinguish it from them. The smoothness of the leaf-edges is a feature

peculiar to a geographical group of Pines, otherwise pretty distinct ; we
find it always accompanied by deciduous sheaths, but many other species

with deciduous sheaths have serrulate leaves.

Pinus Sabiniana, Dougl.—Walker's Basin, at 3,300 feet altitude.

Junipeeus Califoenica, Carr.—A large shrub or small tree with thick

branchlets; leaves mostly in threes, with minutely fringed edges; berries

mostly oval, 5-6" long, glaucous-reddish, dry and sweetish, with one or

sometimes two large seeds; cotyledons about 5.—Conif 58; Engehn. Junip.

588. Kern River, at 9,800 feet altitude, Rothrock (337), 1875. The
specimen is a small leaf-branch only, without fruit, so that the name may be
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doubtful. I have never seen it from such high altitudes, which are gener-

ally occupied by Jimiperus occidentalis. The species is distinguished from

every other Juniperus by the larger number of cotyledons, the others having

only two.

Libocedrus decurrens, Torr.—North Fork of Kern River (423).

ORCHIDE^.

Epjpactis gigantea, Dougl.—Harriett's Canon, Santa Barbara (117).

JUNCE^E.

By Dr. George Enoelmann.

Juncus acotus, Linn., var. sphjerocarpus, Engelm.—Near the sea-

coast, Santa Barbara (102).—Mr. Watson has directed attention to the fact

that this form has a more elongated, stricter panicle, with smaller, sub-

globose capsules, and seeds with shorter appendages. I find the same in

the South American specimens, and in those of Cape of Good Hope. The

name of J. macrocarpus, which Nees has given to this latter, would not be

appropriate for this form, as the capsules are actually smaller than in the

Mediterranean plant. I cannot consider these slight differences as of specific-

value, as we find the like in several other species of this genus.

Juncus dubius, Engelm. June. 459.—Walker's Basin, at 3,300 feet

(287).

LILIACE^E.

Yucca Whipplei, Torr.—Santa Barbara (135).

CYPERACE^E.

Eleocharis palustris, R. Br.—Santa Barbara (58).

Eleocharis acicularis, R. Br.—Santa Barbara (80).

Scirpus validus, Vahl.—Santa Barbara (57). Walker's Basin, at 3,440

feet (286). This is the well-known Tule of California, forming dense

masses along lake and river shores, from 4 to 10° high.

Scirpus microcarpus, Presl.—Santa Barbara ()50).
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Soikpus makitimus, L.—Santa Barbara (104).

Fimbristylis thermalis, Watson.—Hot springs, near Kernville,

growing in water at 128° Fahr. Specimens frequently found with as many

as seven spikes in an umbel (303).

Carex vulgaris,- Fries, var. hyperborea, Boott. (C. hypcrhorea,

Drej.)—4-8' high, scabrous above and sharply angled; leaves 3" wide,

erect, shorter than the culm. Male spikes 1—2
; female spikes 3, the lowest

long-peduncled and loosely flowered at base
;
perigynia ovate, nerveless,

purple at top, ciliate at the entire orifice and on the upper margin, as long

as, or shorter than the lanceolate purple scale ; bracts of the lower female

spike setaceous. Very scabrous, with large purple auricles.—Kern River,

9,800 feet elevation (371).

GRAMINE^.

By Dr. George Vasey.

Vilfa depatjperata, Torr. (Watson's Botany of 40th Parallel).—North

Fork of Kern River, 1875 (377) ; apparently the same as Bolander's No.

60f!2 and Spordbolus nodosas, Nutt.

Vilfa depauperata, Torr., var. filiformis, Watson.—Olanche Mount-

ain, 9,400 feet altitude, 1875 (348).

Agrostis exarata, Trin.—Head of Kern River, 1875 (231).

Agrostis exarata, Trin., var. microphylla. (A. microphjlla, Steud.)

—

Head of Kern River, 1875 (249). It seems difficult to regard this as only

a variety.

Agrostis varians, Trin.—Collected along Kern River, 1875 (323).

Melica imperfecta, Trin.—Santa Barbara, 1875 (148). The var.

SESQUIFLORA, Bol.

Glyceria pauciflora, Presl (Watson's Bot. of 40th Parallel, Synopsis

Flora of Colorado).—Utah, 1871 and 1872; Kern River, 1875 (385).

Brizopyrum spicatum, Hook., var. strictum.— 1875 (427).

Elymus Sitanion, Schultz (Watson's Bot. 40th Parallel, Synopsis

Flora of Colorado).—Mount Whitney, 1875 (403).

Elymus condensatus, Presl (Watson's Bot. 4(Jth Parallel, Synopsis

Flora of Colorado).—Santa Barbara, 1875 (134).
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Elymus tkiticoides, Nutt.—Fort Tejon, 1875 (192). Head of Peru

Creek, 1875 (238).

Tkisetum subspicatum, Beauv.—Mount Whitney, 1875 (390).

Aiea c^spitosa, L., var. Montana.—Kern River, 1875 (379, 392).

Aira elongata, Hook.—Olanche Mountain, 1875 (342).

Paspalum distichum, L.—1875 (59).

For an account of the FILICES collected by the Expedition in Cali-

fornia, see paper by Prof. D. C. Eaton, in the main report.
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Anacardiacese ..

Legnmmosae
Rosacea;

Saxifragese

( Irassulacece

Haloiagese

l,\ bhrariese

Onagfarieas

Loasese

Cucurbitacese...

Datisceae

Cactese

Eicoideae

Urabelliferae

Cornaceas

Capiifoliaceae ..

Rubiaceas

Valerianaceae . ..

Compositae

Campanulacere .

1 .1 icaceae

PrimulaceiB

Olcaceae

Apocynaceae

Asclepiadeae —
Gentianeae

Polernomaceaa ..

Hydrophyllaceae

Borraginaceae . ..

Convolvulacete .

Cuscutese

SolanaceaB

Scrophulariaceae

Orobanchacete .

.

BignoniacGse

Acanthaceas

VerbenacesB

Labiatte

Plantagineae

—

Nyctagineac

Pbytolacceae

Polvgonacoae ...

AmarantacesB

ChcuopodiesB

ParonycMese —
Elaeagiieae

I 'll LC6SB

BetnlaeesB

Platanesa

Salicaceae

Euphorbiaeeac ..

.

Sauxureae

Jnglandacesa ....

Cupuliferaa

Loianthaceae

Santalacete

Coniferae

GnetaceaB

Orcbideoe

Irideae

Amarj Uideas

Alismaceae

Naiadeae

Typhacete

Liliaeete

Xerotidete

Junceae

Commelyneae

Cyperaceae

Graniineae

Filices

Opbioglosseto

Musci

I [epal iesB

Lichenes

3

2

5

2

23

2

12

1

59

120

66

6

79

15

28

This table shows the catalogue and appendix combined, to enumerate, or describe ml Orders, 037 Genera, and 1,657

Species. Pending the arrangement by Bentham and Hooker, I have in some instances (as in Liliacem) grouped plants more
with regard to pre Bent convenience than to the orders they will ultimately be placed in

; a fault of no ureal importance in a

In the above table are counted only well-reeosrnized species. Besides these, however, the volume contains a hueo number
ilil. from ilo> Bpeciesto which they are referred. Mam of these doubtle
y the plants collected by the various partiesof this ;

'

ierlv contribution on the'Ferns alone has this rule been
"Heeled by the Sunov ale 1 SlOUgb I" i:leatl\ allee

ere, I add information received from Mi. Watson relai

11 yel he
irated or
In it the

style and prolonged above it, ami apparentlj also by somewhal broadei leaves.
ugs of the fiuii adnate onlj to the base of the





INDEX

Page.

Abies concolor, Lindl 19, 21, 255

Douglas^ Lindl 257

Engelmanni, Parry 256

grandis 255

Menzieaii, Lindl — - 7, 10

aubalpina, Engelm 7,255

A bronia eycloptera, Gray 227

rragrans, Nutt 49,220

turbinata, Torr 226

villosa, Watson (PI. XXLTI) 226

ACACLE 24

Acacia 87

constrict a, Benth 109

cuspidate, Schleckt 109

filicina, Willd 109

Greggii, Gray 108

Hartweni, Benth 100

hirta, Nutt 109

Texentis,.T. & G - 109

Acalypha Lindheixneri, Miill 243

phleoides, Cav 243

acantiiacio: 218

.1 rrrutfs iJerinnhruit, Dec IBS

Acei glabrnxn, Torr 83

grandidentatom, Nutt 83

tripartitmu, Nutt 83

Achillea Millefolium, L 174,366

Aoonitum Fischerj, Reich — 60,355

nasutum, Fisch 60

Acropteris, Link 329

A crostichum, L 329

Acteea spicata, 1. , var. arguta, Torr 60

Actiuclla acanlis, Sfutt 173

argentea, Gray 173

grandiflora, T. & G 8,174

Richardsonii, Nutt 171

scaposa, Nutt., var. linearis, Nutt 174

Actinomeris longifuliti, Gray 164

Wrightii, Gray (PL VIII) 162

Adenoatomo faaciculatum, Hook & Arn 152,359

Adiantum Capillus-Veneris, L 325

Chilense, Torr 326

Chilense, var. hirsutum, Hook 326

Chilense, var. hirsutum, Kcyserl 326

dilatetum, Nutt* 326

eniarginatum, Hook 325

i marginatum^ Bory & "Willd — 326

pedatuzn, L 325

pilosum, I>. C. Eaton 326

tenerum, Torr 326

tricholepis, Fee 326

Adnxa Moachatellina, L 8, 135

.Ksiuliis Californica, Nutt 357

Agave Americana, var.? latifolia, Torr 267

Palmcri, Engelm 24,51,268

Page.

Agave Parry i, Engebn 24, 51, 267

Utahensis, Engelra 207

Agriinnui.i Eupatoria, L 115

Agrostia oxarata, Trin 283, 377

i xarala, Trin., var. inicrophylla, Steud 377

microphylla, Steud 377

perennans, Tuck 283

scabra, Willd 283

varians, Trin 377

vertieiHata, Vill 283

vulgaris, With 283

A ilant bus glundulosus, Deaf 19, 35, 36, 37

Ail a caspitosa, L 294

ca?spitoaa, L., var. montana 378

elongata, Hook 378

flexuosa, L 294

Alectoriajubata, (L.) Fries 350

Alfalfa 90

Dodder 47

Alfilaria 41

Algaroba 42

ALISMACE2E 268

Allionia incarnata, L 226

Allium auceps, Kellogg 269

atrorubens, "Wataon 269

ceruuum, Roth 269

mutahile, Ms 269

roticulatum, Fraa 269

Bcapostun, Beuth 269

Alnus incana, Willd., var. glauca, Ait 239

oblongifolia, Torr 239

Alopecurus aiiatulatus, Mx 281

geniculatus, L 281

A llosorus, Bernh 318

Allosorus, Presl 318

Allosorus acrostichoides, Sprcng 318

andronicda lolius, Kaulf. 320

crispuSi var. StcUeri, Milde 319

Jlcxuosus, Kaulf 324

fovt olatus, Ruprocht 318

gracilia, Presl 319

mucronatus, I). C.Eaton 322

jmlckellus, Martens & Galeotti 321

Alternant ht-ra lanuginosa, Torr 233

AMARANTACE^ 233

Aiuarantus albus, L 235

fimbriata, Benth 234

Palmeri, "Watson 235

retrofloxua, L 235

Torreyi, Benth 234

"Wrightii, "Watson 235

AMA1IVLLIDE2E 267

Ambhja, Presl 337

Amblogyne fimbriata, Gray 234

Torreyi, Gray 234

381
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Amblyodon doalbatus, Boauv 346

Amblyategium radicale, Brid 348

serpens, L 348

Sprucei, Brch 348

Ambrosia aptera, DC 158

pBilostachya, DC 158

trifida, L 158

Amelanchier alnifolia, Nutt 116

Amole 51

Amnrciixia Srhudcana, Planch 68

A inui pha 85, 86

California, Nutt 99

fruticosa, L 99

AMPELIDEiE 83,357

Ampelopsis quinquefolia, Mx 83

Ain.sin. l,ia. spectabilis, Eisch. &Mey 370

AN \c LEDIACE2E 84

Anagallis arvensia, L 368

Anemtheria dccumbens, Nutt 188

Anaphalis margaritacea, Benth 157

Andropogon argenteus, Ell 296

ciliaris, Trin 296

contortus, L 296

macrourus, Ms 296

scoparius, Mx 29C

Androsace septentrionalis, L 184

Aneimia adiantifolia, Swartz 338

Mexicana, Klotsch 338

Anemone eylindrica, Gray 56

multifida, DC 55

narcissiflora, L 55

patens, L., var. Nuttalliana, Gray 55

Anemopsis Californica, Hook 49,249,375

Ancsium., Newman 329

Angelica lineariloba, Gray 134, 363

Wheeled, "Watson 134

Anisacanthus pumilus, Noes 219

Anisophyllum 244,245,246,247

Anoda hastata, Cav., var. depauperata, Gray 74

var. parriflora, Gray 75

parvijlora, Cav 75

A ntennaria Carpathica, R. Br 157

dioica, Gaert 157

Antirrhinum maurandioides, Gray 209

Aphanorregma serrata, Sulliv 344

Aphiiuostephus ramosissimus, DC 147

Aphyllon erumthera, Engelm 217

fasciculatum, Gray 176,217

multirlorum, Gray 217

Apium lineare, Benth. & Hook 133

Aplopappns 152

Bloomcri, Gray 363

oers inns, Watson (PI. VI) 142

ericoides, DC 152

Premontii, Gray 142

gracilis, Gray 143

gracilis, Gray, var. denudatns, Torr 143

inuloides, T. & G 143

lanceolatns, T. & G 143

laricifolius, Gray 144

Maeronenia, Gray 142

Nuttallii, T. & G 143

Paxryi, Gray 143

spinnlosus, DC 143

suflrutkosus, Gray . 142
tenuicaulus, D. C Eaton 143

Page.

APOCYNACE.E 186

Apocynum androsssmifolium, L 186

cannabinum, L 186

Apodanthera imdulata, Gray 126

Aquilegia cssrulea, James 58, 59

Canadensis, L 58

chrysantha, Gray 22,25, 58

formosa, Fisch 58

leptoccra, v&r.Jlava, Gray 58

Arabia Drummondii, Gray 62

hirmta 62

Holbcellii, Hornem 62

perfoliata, Lam 61

Arbutus Menziesii, Pursh 25, 183

Arceuthobiuni Americanum, Nutt 252

campylopodum, var., Engelm 253

cryptopodum, Engelm 254

divarioatum, Engelm 253

Douglasii, Engelm 253

Douglasii, var. microcarpum, Engelm 253

occidentale, Engelm 254

Tobustum, Engelm 254

Archangelica Gmelini, DC 134

Arctostaphylos glauea, Lindl 184,367

tomentosa, Dougl 25, 184, 367

Uva-iirsi, Spreng 183

Arenaria arctica, Stev., var. obtma, T. & G 71

biflora, Wahl 71

capillaris, Poir 71

Fendleri, Gray 71

Fendlcri, Gray, var. subcongesta, "Watson. 71

lateriflora, L 72

Mossii, II. Br 71

saxosa, Gray 71

verna, L 71

verna, L.,var. birta, Fenzl 71

Argemone Mexicana, L., var. hispida, Torr 61

Aristida divaricata, H. B. K 286

Humboldtiana, Trin 286

purpurascens, Poir 286

purpurea, Nutt 286

Arnica alpina, Liestad 176

angustifola, Vahl 176

cordifolia, Hook 17C

foliosa, Nutt 17G.36G

latifolia, Bong 170

longifolia, D. C. Eaton 17G

Artemisia 19, 26, 4G

borealis, Pallas 176

Canadensis, Mx 176

discolor, Mx 176

dracunculoidea, Pursh 176

frigida, Willd , 176,217

Ludoviciana, Nutt 176, 366

Ludoviciana, Nutt., var. Douglasiana, D.

C. Eaton 176

Ludoviciana, Nutt., var. latifolia, T. & G.

.

176

Ludoviciana, var. latiloba, Nutt 176

Ludoviciana, Nutt,, var. Mexicana, Gray.. 176

Ludoviciana, Nutt, var. tenuifolia, Gray.. 176

scopulonun, Gray 176

Eothrockii, Gray (PL XIII) 366

tridentata, Nutt 376

A6CLEPIADE2E 187,368

Asclepias erosa, Ton- 308

favciculariSi Dec ... 368
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Asclepias involncrata, Engolm
leucophyUa, Engelni

Mexicana, Cav
specioso, Toit

tuberosa, L
verticillata, L
verticillata, L., var. subverticillata, Gray .

Aeclepiodora decumbens, Gray

Aaplcarpa Haztwegiana

longipes, Gray
Aspidium acnleatum, Swartz.

acnleatum, Swartz, var. angulare, B. C.

Eaton

acnleatum, Swartz, var. Calitbrnicum, D. C.

Eatou

aculeatum, var. intermedium. Hook
alpestre, Swartz

angulare, Willd

angustum, "Willi.!

argutum, Kaulf

CaliJvrnicum, D. C. Eaton

conterminum

cristatuin

Filix-mas, Swartz

Goldieanum

juglandifolium, Knnze
Lonehit is, Swartz

munituui, Kaulf.

mnnitum, Kaulf., var. iuibricans, D. C.

Eaton

mnnitum, Kaulf., var. nudatum, D. C.

Eaton

Neva-dense, Boiss

Nevadense, I). C.Eaton
Noveboracenso

patens, Swartz

pumilura, Martens & Galeotti

rigidum, Swartz, var. argutum, D, C. Eaton

rigidum, var. pallidum

spinulosum, var. dilatatum

Asplenium cbc/uum, Ait

ebeneum, D. C. Eaton

ebeneum, var. minus, Hook
Filis-ftcmina, Bernh
Filix -foemina, Bernh., var. angustum, D.

C. Eaton

Fibx-tVemina, Bernh., var. commune, D.

C. Eaton ".

Filix tVt'iiiiiia, Bernh., var. cyclosorum,

Ruprecbt

Filix-fceiniua, Bernh., var.exile.D. C. Eaton

Filix-fcemina, Bernh,, var. latifolium,

Hook
Filix-fozmina, Bernb., var. Micbauxii,

Mett

parvulum, Martens & Galeotti

resUiens
t
Knnze

septentrionale, Hoffmann
Trichoinanes, L
Trichomanes, L., var. inciauin, Moore
trickomanoides, Mett

Aster adscendens, Lindl.7. .1

adscendens, Lindl., var. ciliatifolius, T. & G. .

.

aslivus, Ait. .'

canescens, I'ursb 1

Coloradocnsis, Gray (PI. VII)

Pago.

Aster Douglasii, Lindl 151

elegans, T. ..V. G., var. Engelmanni, D. C. Eaton. 151

Engclmanni, Gray 151

ericasfolius, Rothr 152

falcatus, Lindl 150

Fendleri, Gray 150

glacialis, Nutt. 151

integrifolius, Nutt 150

Menziesii, Lindl 3G4

multiflorus, L., var. commutatns, T. & G 150

Nnttallii, T.& G., var. Fendleri, Torr 150

panciflorus, Nutt 151

pulcbellus, D. C. Eaton 3G4

salsuginosus, Richards 151

simplex, Willd 150

spinosus, Bentb 151

tanacetifolius, H. B. K 149

Astragali 19

Astragalus 85

aboriginam, Richards 94

adsurgens, Pall 93

alpinus, L 95

campestris, Gray 97

Canadensis, L 93

oaryocarpus, Ker 93

cyaneus, Gray , 95

cyrtoides 97

diphysus, Gray 93

Druinniondii, Dougl 94

Fendleri, Gray 96

gracilis, Nutt 94

IJallii, Gray 97

Hornii, Gray 42

bumistratus, Gray 94

iodanthus, Watson 9G

junceua, Gray 97

lentiginosus, Dougl 43,93

lonebocarpua, Torr 9C

lot itlorus, Hook 95

Missouriensis, Nutt 95

Mortoni, Nutt 43

multiflonis 97

oroboides, Hornem., var. Americanus,

Gray 94

Parryi, Gray 9G

pectinatus, Dougl 90

racemosus, Pursb 94

Sbortianus, Nutt 95

begetarius, Watson 97

Utahensis, T. &, G 90

Athyrium asplenioidcs, var. angustum, Mooro 330

Filix-fmmina, var. cyclosorum, Mooro 331

Filix-foemina, var. incisum, Moore 331

Filix-fcemiiia, var. latifolium, Moore 330

Atriplex 19, 2G

canescens, James 237

confertifolia, Watson 237

expansa, Watson 237

hymenelytra, Watson 237

Nuttallii, Watson 237

patula, L., var. Imstata. Gray 237

Woltii, Watson (PI. XXIV) 237

Andibertia grandiflora, Benth 372

incana, Benth 222

nivea, Benth 372

Aulaconinion palustre, Sohwfflg 347
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Pago.

Ayenia pusilla, L 77

Baccharis 155

.i i nlrsi
« us, DC 25, 155

Douglasii.DC 3G5

Emory i, Gray 156,157

halimifolia, L. 15G

aaliciiia, T. & G 15G

sergiloidea, Gray 25, 157

Bahia absinthifolia, Benth., Tar. dealbata, Gray 1G7

confertifiora, DC 36G

leucophylla, DC 1G7

Baileya multiradiata, Gray 175

pleniradiata, Gray 175

Balsamorhiza sagittata, Nutt 160

Banalia, Hoq 233

Barbula mucronifolia, Schwa?g 343

ruralis, Hedw 343

subulata, Brkl 343

Beckmanma erucseformis, Host , .... 295

BERBERIDE^J 60

Berberia Aquifoliurn, Purah 7,41,60

Fendleri, Gray 60

Fremontii, Torr 60

repena, Lindl 60

trifoliata, Moric 60

Berlandiera lyrata, Bcntb 153

Berula august ifolia, Kocb 133, 362

BETULACE^l 239

Betula glandulosa, Hichx 239

oecidentalis, Hook 239

Biatoria crenata, (Tayl.) Tuckenn 351

Bidens fteniculifolia, DC 165

beteropbylla, Ort. 1 var. ? 165

tenuisecta, Gray ]65

Bigelovia Bigelovii, Gray 145

Douglaaii, Gray 145

Douglaaii, var. serrulata, Gray 363

Douglaaii, Tar. tortifolia, Gray 3G3

graTeolena, Gray. 145, 363

grareolens, var. glabrata, Gray 3G3

Parryi, Gray 145

Teneta, Gray 46

Wrightii, Gray 144

Wrightii, Gray, Tar. hirtello-acabra, Gray .

.

144

BIGNONIACE.E 217

Biacutella Wislizeni, Engelm 66

BIXTNE^E 68

Blechnum boreale, Swartz 327

doodioidcs, Hook 328

Blitum capitatuni, L 236

glaucum, K ocb 236

polymorphum, Tar. humile 236

rubrum, Reich., Tar. bumile, Moq 236

BoerbaaTia erecta, L 227

Grahami.Gray 227

scandens, L 227

spicata, Choisy 227

Wrigbtii, Gray 227

BoisduTalia densiflora, "Watson 362

BORRAGINACEiE 201,370

Botryckium australe, R, Br 340

decompositum, Martens & Galeotti 340

fumarioidcs, "Willd 340

lanceolatuui, Angstrom 339

Lunaria, L 339

lunarioides, Swartz 340

Pago.

Botrycnium matricariajfoliuni 339

simplex, Hitchcock, var. compositum,

Laech 339

fcernatum, Swartz 340

Virgiuianum, Swartz 340

Bout i h Mia , 32

curtipendula, Gray 28C

fcena, Ton* 288

gracilia, Hook. ? 287

hirsuta, Lag 32, 288

Humboldtiana, Griaeb. ? 287

juncifolia, Lag 287

oligostachya, Torr 32, 288

polystachya, Bcntb 287

BouTardia hirtella, H. B. K., var. quatornifolia 137

quatcmifolia, DC 137

Boykinia 82

occidentale, T. & G 361

Brachytheeiurn collinum, Scbl 348

ealebrosum, Hoffm 347

Brassica nigra, Boiss 356

Brickellia betonicsefolia, Gray 140

Californica, Gray 140

grandiflora, Nutt 140

longiiblia, Watson (PL V) 140

Wrightii Gray 140

Brizopyrum spicatuni, Hook 20, 289

spicatura, Tar. strictum 377

Brush (blue) 357

Bronius breviaristatus, Thurb. ? 292

ciliatus, L 292

Brunella vulgaris, L 223

Bryantbua Breweri, Gray 367

Bryum argenteum, L 346

cseapitoaum, L 346

cirrhatum, Hopp. & Homsch 345

intermedium, Web. & Mobr 345

pallescens, Schleich 345

pallescens, var 346

palk-scens, Tar. y. contorta 345

pendulum, Tar 345

pseudotriquetrum, Hedw 346

pseudotriquetrum, Hedw., Tar. compactum.. 346

turbinatum, Hedw 346

turbinatum, var. latifoUum, B. & S 346

uliginosum, Brch. &. Sch 345

Buchloe dactyloides, Engebu 288

Buellia papillata, (Sommcrf.) Tuckerm 351

Cabbage (wild) 41

CACTEiE 19,26,127

C^SAU?lNEiE 86

Calabazilla 44

Calamagrostis Canadeuais, L 285

confiuis 285

Langsdorffii, Trin 285

atricta, Trin., Tar. robusta 285

sylTatica, DC 285

Calandriuia pygmaia, Gray 73

Calliandra 24, 87

Ghamcedrys, Engelm 110

eriophylla, Benth 110

humilis, Benth 109

Callitrfche autumnalia, L 119

Terna, L * 119

Calocbortus Gunnisoni, Watson 269

Nattallii, T. &G 269
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Calophanes decumbens, Gray 218

oblongi/olia, Torr 218

Caltha leptosepala, DC 8,58

Calycanthus 82

Calystegia septum, li. Br., var. pubescent, Gray 205

i '.im.issia esculenta, Lindl 2G9

Camelina sativa, Crantz 66

C \M1' Wri.ACEiE 182,367

Campanula Langsdorffiana, Fisch 183

rotundifblia, L 183

uninora, L 183

Camptothecium nitens, Sohreb 349

Canotia liolacantha, Torr. (PL I) 24,81

Cafiutfflo 50

CAPPAKIDB^: 67,356

(ArillFOLIACEiE 135,363

Cardaniine cordifolia, Gray 62

Gambfllii, "\Yatpnn 355

Carex adusta, Boott. 277

alpina, Swart z 278

ampullaeea, Good 278

aquatflis, "Wanl 277

arida 277

aristata, II. Br 278,281

aur.a, Nutt 278

Buxbaumii, AVabl 278

canescens, Blytt 277

canescens, L 277

capularis, L 278

di'cidua, Boott 278

divisa, Huila 276

Douglasii, Boott 276

echinata, Murray 277

tVstiva, Dew 277

Gavana. Desv 276

Graham t, Boott 278

gyxiocrates, Wormsk 276

Hookeriana, Desv 277

Jamesii, Torr 277

lanuginosa, Mx 278

leporina, L 277

Liddoui. Boott 277

Lyoni, Boott 27fi

marcida, Boott 277

niuricata, L 277

obtusata, Lilij ..

.

276

Parryana, Dew 278

polytrickoides, Mubl 276

pulla,Goode 278,279

rigida, Goode 277,279

Rossii, Boott 278

saxatilit, L 278,279

scirpoidea, Mx 276

sicoata, Dow 276

sp. I 278,279,280

Btellulata, Good 277

stenopkylla, AVabl ! 'J77

t.n.lla, Schk 277

utricuLvta, Boott 278

vcsii aria, L., var 278,279

vulgaris, Fries 277

vulgaris, Fries, var. byperborea, Boott 377

vulpinoidea, Mx 277

Carom Gairdneri, Bentb. & Hook .45, 132,362

Kelloggii, Gray 45

Caryopnyllese 70,356

25 EOT

Page.

Cassia 87

* armata, "Watson 106

baubinumUs, Gray 105

Covesii, Gray 106

iiirtitans, L 10G

Wrightti, Gray 106

Oastanea cnrysolepis, Hook 374

Castilleia affinis, Hook. & Am 215, 371

affinis, var. minor, Gray 215

Integra, t tray 215

linearixfolia, Bentb 215

luiniata, Dougl 371

minor, Gray 215,371

pallida, Ivimtb 7,216

parviflora, Bong. 215,371

Catabrosa aquatiea, Beauv '.

.

289

Catalpa 35

Caulanthus crassicaulis, Watson 41, 66

Ceanotbus divaricates, Nutt 357

Fendleri, Gray 83

spinosus, Nutt 357

spinosns 359

Celtis curtipes, Watson 238

reticulata, Torr 238

Cembrse (Pinus) 258

Cembroides 375

Centaurea Americana, Nutt 180

Mclit ensis, L 367

Centrostegia . 373

Cerastiuiu arvense, L 71

nutans, Kaf 71

vulgatum, L 70

Ceratodon purpurcus, Brid 342

purpureas, var. compactum 342

Cercocarpus ledifolius, Nutt 43,111,360

parvifolius, Nutt 111,359

Cereus 24

Engelmanni, Parry 128

gonacanthus, Engelm. & Bigel 129

pneeniceus, Engelm 128

triglochidiatns, Engelm 129

Cetraria aculeata, (Schreb.) Fries 350

tslandica, (L.) Ach 350

madreporiformis, (Acb.) Mull 350

nivalis, (L.) Acb 350

Cevallia sinuata, Lag. 124

Cbamactis Douglasii, Hook. & Arn 167, 365

stevioides, Hook. & Am 167

Chamsebatia ill

foliolosa, Beutb 359

Chamsesaracba Coronopus, Gray 208

sordida, Gray 208

Cbaiurcrbodos erecta 114

Chsetadelpba Wheeled, Gray (PL XV) 182

Chaparral 359

Cheilauthes Alabamensis, Kunzc 311

arg< utea, Kunze 317

<i.\]»r<i, Hook 320

Iiorsigiana, Mettenius 308

Bradburii, Hook 315

Californica, Mett 310

Clevelandi, D.C.Eaton 31G

Cooperae, D.C.Eaton 312

dealbata, Pursh 309

Eatoni, Baker 315

elegans, Desv 317
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Cheilanthes Fendlori, Hook 315,316

gracilis, Mett 314

gracillima, D.C.Eaton 313

lanosa, Baton 314

lanuginosa, Nutt 306, 314

leucopoda, Link 312

Lindheiuieri, Hook 317

microphylla, Swartz 311

myriophylla, Desvaux 316

palcacca, Mart, & Gal 317

tininlolia 311

tomentosa, Hook 315

tomentosa, Link 314

vestita, Brackenridgo 313

vestita, Swartz 317

viscida, Davenport 311

viscosa, Kaulf 312

Wrightii, Hook 310,311

Cheirantlrus Menziesii 61

CHENOPODIEiE 19,26,235,373

Chenopodiuru album, L 236, 373

album, vav. Icptnjthyllum 236

ambrosioides, L., var. anthelminticuin,

Gray 236

Fremont ii,Watson 236

glaucum, L 236

hybridum, L 5

leptopnyllnm, Nutt 236

olidnm,Watson 236

Ckia 48,372

Chianpinoli 49

"Chico" 235

Cbili Cojote 44

Chilopsis linearis, DC 217

saligna, Don 217

Cldloscypbus pulyanthos, var. rivularis 350

Chhnaja 44

Chionophila Jauicsii, Benth 212

Chironia,L 190

Cbironica3, Griseb 190

Chlora.L 190

Chloreaa, Griseb 190

Chloris alba.Prosl 288

Cborizantbe membranacea, Benth 373

rigida.Torr 231

statieoides, Benth 373

Thurberi, Gray 373

Wheeleri, Watson 373

Chrysopsis canescens, T. & G 142

ericoides, Eaton 152

sessiliflora, Nutt 303

vfflosa, Nutt 141

villosa, Nutt., var. foliosa, Watson 142

villosa, Nutt., var. hispida, Gray 142

villosa, Nutt., var. But tori, liothr 142

Cicondia, Adans 190

pusiUa, Griseb 190

Cicuta maculata, L 132

CISTJNE^ 356

Cladium cfiusuni, Torr 275

Cladoniacariosa, (Aeh.) Floerk 351

fimbriata, <L. ) Fr 351

gracilis, (L.) Fr. , var. kybrida, Sckser 351

Clarkia elegans, Lindl 361

Clavigcra 139

Claytonia arctica, Adams 8

Page.

Claytonia arctica, A. lams, par. megarkiza, Gray 73

('nioliniaiia, Micbx., var. sessilifolia, Torr. 73

Cliami "in. Esch. & Ledeb 22, 73

lanceolata, Pursh 73

Clematis alpina, Mill, var. Ochoteneis, Gray 55

Douglasii, Hook 55

Drammondii, T. &G 55

ligustkifulia, Nutt 55

ligusticilulia, Nutt., var. Californica, Wat-

son 55, 354

Clconie aurea, Nutt G7

integrifolia, T. &, G 67

lutea, Hook G7

Sonorae.Gray 67

Cleomclla longipes, Torr 67

obtusifolia, Torr. & Frem 67

parviflora, Gray 67

Climaciuni dendroides, Web 347

Clover (Bur) 359

(Pin) 41

(Sweet) 90,359

Cnicus Andersonii, Gray 3G7

Arizonicns, Gray 179

Drumniondii, T. &, G 179

Drammondii, T. & G., var. acaulescens, Gray 179

Neo-Jfoxicanus, Gray 179

occidentals, Gray 3G7

Parry i, Gray 179

undulatas, Cray 179

undulatus, Cray, var. megacephalus 179

Coldenia hispidissima, Gray 201

Palmeri, Gray 201

Collinsia parviflora, Dougl
4

210

Collomia aggregata, Porter 19-?, 369

Cavanillesiana, Don 198

gilioides, Benth 198

gracilis, Dougl 198

linearis, Nutt 198

longiflora, Gray ". 198

Cologania 80

longifolia, Gray 103

Coraandra pallida, var. augustifolia, Alph. DC 254

umbcllata, Nutt 254

COMMELYNEiE 274

COMPOSITE 138,363

CONTFEB^ 255,375

Conobea intermedia, Gray 214

CONVOLVULACE^ 204,369

Convolvulus incanua, Vahl 205

longipes, Watson (PI. XX) 205

scpium, L.,var. repens, Gray 205

Conyza Coulteri, Gray 155

Corallorbiza Macrad, Gray 3 17, 265

Cordylauthus filiiblius, Nutt., var. brevibracteatus,

Gray 371

laxiflorus, Gray 216

Wrightii, Gray 21G

Coreopsis cardamine folia, T. & G 104

tinctoria, Nutt 104

Coretbrogyne lilagiuifolia, Nutt., var. tomentella,

Gray 364

Corispcrmum hyssopifolium, L 238

COBNACE^I 134

Cornus pubeseens, Nutt 134

Corydalis aurea, Willd., var. occidentalis, Engclni ... 61

Cosmos bipinnatus, Cav , var. parviflorus, Gray 105
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Cosmos parvijlorus, II. B. K 165

Cowania Mexicana, Don Ill

< RASSTXLACE^ 119,301

Creosote-Bush 41

I Srepie acuminata, Nutt 181

glauca, T. &G 181

occidentalis, Nutfc., var. gracilis, Eaton 181

runcinata, T. & G 181

Cressa cretioa, L 3(19

cretica, L., var. Truxillensis, Chois y 206

Crossopetalum 193

Crotalaria 85

lupulina, DC 88

pumila, Ort 88

Croton Californicus, Hull., var. major, Watson 374

corymbulosus, Engelm 242

cllipticus. Mull 243

cutrigynus 243

2/indhcimcrianus, Ton- 242

mur&atus, Mutt 243

Toxcnsis, iliill 243

vixens, Mull 243

CRTTCIEERiE 61,305

Cryptogramiue acrostichoides, It Br 31 8, 323

crispa, Hook 318

CUCURBITACE.E 12C

( 'iuuil.it a digit ata, Gray 126

perennis, Gray 44

Cuphea Wrightii, Gray 120

CUPULIFEK^ 249,374

CUSCUTE^ 206

Cuscuta arvensis, Beyrlch 206

CalifoTnica, Choisy 206

decora, Choisy 207

racemosa, Alart 47

salina, Engelm 206,369

Cymopterus 45

alpinus, Gray 133

Fendleri, Gray 44

glomoratus, Bat' 133

Cynodontium virens, Hedw 341

virens, var. serratum, B.&S 341

CYPERACE33 274,376

Cyperus cephalantlms, Torr 274

mflexus, iluhl 274

Nuttallii, Ton* 274

phymatodes, Muhl 275

rep< oa, EI], 275

rotundatus, L., var. Hydra 275

Schwi iuitzii, Torr 274

Cyfltopteria rragilis, Benih 337

montana, Eernh 337

Dalea 86

all.irlora. Gray 09

alopecurioides, TVilld 99

formosa, Torr 100

Fi.monti, Torr 100

Jamesii,T. & G 99

Wislizeni, Gray 100

Damiana 4G

Danthooia Bericea, Nutt 293

spicata, Beauv 293

Dasylirion 52

erumpens, Ton- 272

granrinilblium, Zucc 272

W heeleri, Watson 272, 379

DAT1SCK.E 3G2

Datisca glomerata, Benth, & Hook
Datura nicteloides, DC

Wrightii

Delphinium depauperatum, Nutt
datum, L., var. ' occidentalis, Watson..

Menziesii, DC
scopulorum, Gray

DendromecoD i igidum, Bcnth

Desmanthus

Jamesii, T. & G
Jamesii, T, & G., var. i Fendleri

reticulatus, Benth

vclutinus

Desmatodon latifolius, Bry. Eur
Laureri, Schultz

Lauren, var. ovalis

Desmodium
batocaulon, Gray
Bigelovii, Gray
cinerascens, Gray
exiguum, Gray
Neo-Mexicanum, Gray
Neo-Hexicanum, Gray, var. Bigelovii,

Watson
Sonorce, Gray
uncinatuin, DC

Dicliptera resupinata, Juss

Dicranium rhabdocarpum, Sulliv

Didyniodon rubellus, Bry. Eur
Dieteria pulverulenta, Nutt
Distiehiuni capillaceum, Bry. Eur

capillaceum, var. brevifolium

inclinatum, Swtz. B. & S

Diplopappus ericoides, Less

ericoides, T. & G
Dithyrrea

Dodeeathcou Meadia, L., var. alpinum, Watson
Meadia, L., var. latilobum, Watson

Doodya
Draba alpina, L

aurea, Yahl

aurea, var. stylosa, Gray
incana, L., var. confusa, Hook
montana, Watson
nemorosa, L., var. lutoa, Gray
streptoearpa, Gray

Dracocephalum parviflorum.Nutt

Drejcra puberula, Torr

Dryas octopetala, L
Drymaria effusa, Gray

Dysmicodon perfoliatuui, Nutt

Eatonia obtusata, Gray

Echeandia tcrniflora, Ort

Echinocactus LcContei, Engelm
polycepnalus, Engelm. & Bigcl

Whipplei, Engelm. & Bigel

Wislizeni, Engelm
Wislizeni, Engelm., var. decipiens, En-

gelm

Wislizeni, var. LeContei, Engelm

Echinospermum dejlexum, Lehm., var. floribundum,

Watson
floribundum, Lehm
Bedowsldi, Lehm

Echitcs brachysiphon, Gray

Eddya, Torr

EL.ffiAGNE.aE
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Elffiagnws orgentea, Pursh 238

Elatorium Wriglitii, Gray 126

Elatine Americana, Am 73

Elder (Bos) 35,30,42

Eleocharis aoicularis, R. Br --- 275,376

palustris, R. Br 275,376

Elionurus ciUari8
}

II. I'.- K 296

Elm ( Slippery > 41, 357

Elodium paludosum, Sulliv 347

Elymua Canadensis, L 293

comleusatus, Presl . 293, 377

triticoides, Kutt 377

Sitanion, Schultz 293,377

Encalypta ciliata, Hedw 344

rhabdocarpa, var 344

Encelia Californica, Nutt 305

ENDOGENS 2G4

Ephedra antisyphilitica, C. A. Meyer 50, 204

trifurca, Torr. 264

Epilobhim alpinum, L., var. magus, Wahl 301

angustifolium, L 120

coloratnm, Muhl 120, 361

latifolium, L 120

obcordatmn, Gray 361

origanifolium, Lam 3G1

paluatre, L. , var. p. albifloruni, T. & G . . .

.

120

paniculatum, Nutt 121,301

rosmarinifolium, Porsh 120

tetragonum, L 120

Epipactia gigautea, Dougl 265,376

Eragrostis pilosa, Beauv 291

poseoides, Beauv 291

Pursliii, Bernh. ? 291

Ereniocaxpua setigerus, Benth 374

ERICACE^i 183,307

Ericameria 144,152

microphylla, Nutt ,-. 152

Erigeron armeria?folium, Turcz 153

Bellidiastrum, Nutt 153

Canadense, L 152

csespitosum, Kutt 155

oinereum, Gray 153

compositum, Pursli 152

compositum, Pursli, var. discoideus, Gray.

.

152

Coulteri, Porter 154

delphinifolinm, AVilld 153

divergens,T. &G 153

flagellars, Gray 153

foliosum, Nutt., var. stenophyllmn, Gray . .

.

364

glandalosum, Porter 153

granditiorum, Hook., var. elatius, Gray 152

lonchophyllum, Hook 153

macrauthum, Nutt 154

pedatum, Kutt 152

pumilum, Nutt 154

speciosum, DO 155

uniflorum, L.,var 152

ursinum, D.C.Eaton 152

Eriocoma 32

cuspidata, Kutt 285

Eriodictyon glutinosum, Benth 47

glutinoaum, Benth., var. angustifolium . 201

tomentosum, Benth 47, 369

Eriogonum Abertianum, Torr 230

alatum, Torr 228

brevieaule, Nutt 230

Bailey i, Watson 373

Page.

Eriogonum cKspitosum, Nutt 229

cernuum, Nutt 230

cernuum, Nutt., var. tenue, T. & G 230

. hi \ mbosum, Benth. 230

deflexum, Torr 230

datum, Dougl 229

i.i i iculatum, Benth 152,373

fasciculatum, Benth., var. polifolium,

Gray 230,373

flavum, Nutt 229

i];i\ tun, Nutt., var. elatus, Watson 229

gracile, Benth., var. effiieum, T. & G 230

heracleoides, Nutt 229

Hermnnni, Dur. & Hilg 230

inflatum, Torr 230

Jamesii, Benth 228

Kennedy i, Porter 373

niicrothecum, Nutt 230

microthecum, Nutt., var 230

microthecum, Nutt., var. effuaum, T. &G. 230

nudum, Dougl., var. pauciflorum, "Watson 373

ovalifolium, Nutt 229,372

pauciflomm, Pursh 229

pharnaceoides, Toit 231

polyanthum, Benth 229, 372

racemosum, Nutt 230

spergulinum, Gray 373

Btellatum, Benth 229,372

fcrichopodum, Torr 230

umbellat am, Torr 229

virgatum, Benth 373

Wrightii, Toit 230,373

Eriophorum polystaohyon, L 275

Eritrichium angustifolium, Torr 202

Californicum, DC 202

crassisepalum, T. &.G 202

fulvum, A. DC 47

glomeratum, DC 203

Jamesii, Torr 202

muriculatum, A. DC. ? Torr 370

nanum, Schrader, var. aretioides, DC. .. 202

villosum, DC, var. aretioides, Gray 202

Erodium cicutarium, L. Her 41,81,357

Eryngium Wrightii, Gray 132

Erysimum asperum, DC 04

asperum, DC, var. Arkansanum, Nutt. .. 64

asperum, DC, var. pumilum, Watson 64

oheiranthoides, L 64

elatum, Nutt 65

Wheeleri, Rothr 04

Erythrsea australia, R. Br 190

calyoosa, Buckley 189

Chilensis, Pers 190

Douglasii, Gray 190

linearifolia, Pern. 189

major, Boiss 189

maritima, Pers 189

Nuttallii, Watson 191

pusilla, Engelm 190

apicata, Pers 189

venusta, Gray 189

Eschscholtzia Californica, Cham 355

Eucalyptus globulus, Labill 36,44

Eucephaliis cn'miilcs, Nutt 152

Eunanus Bigelovii, Gray 213

FremontH, Watson 213

Eupat in ium Berhindieri, DC 45, 139
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Eupatorium occidentale, Hook 363

purpureum, L 139

Euploca, Kutt 201

EEPHORBIACE.E 242,374

Euphorbia 50

albomarginata, T. & G 244,374

campeatris, Cham. & Schlecht 248

dneraseena, Engelm 246

cupbosprrma, lioiss 248

dentata, var. euphosperma, Engelm 248

dictyosperma, Fisch. & M< y 248

esvlceformw, Schauer 248

Fendleri 243

flagelliformia, Engelm 245

glyptosperma, Engelm 246

hypericifolia, Linn 247

liiatera, Engelm 246

mdanadenia, Torr 246

micromera, Boiss 246

pi diiuIilVra, Engelm 247

pctaloidca, var. flagelliformia, Engelm 245

polycarpa, Uenth 246

Preslii, Guss 247

Berpyllifolia, Pers 24G

zygophylli'idcs, var.Jlagelli/ormis, Engelm. 245

Eurhynchium piliferum, Schreb 348

strigoaum, Honm 348

Enrotia lanata, Moq 49.23S

Eustoma 190

Eustrobi (Pimis) 259

Evernia vulpiiia, (L.) Acli 350

E volvulus Arizonicua, Gray 206

sericeus, Swartz 205

EXOGEXS 55

Fallugia paradoxa, Endl 112

Eat (Winter) 49

Fern ( Lace) 313

Ferula mnltifida, Gray 134

Fcatuca 32

ovina.L 32,291,292

scabrella, Torr 292

t, li.lhl, Wffld 292

Thurberi, Yasey (I'l. XXIX) 292

Til 'nil >E .E 132,302

Filicee 303,378

PKEFACE 301,302

Flmhrlstylis capillaris, Gray 275

tbcrmalis, Watson 376

Flezilea (Pinua) 258

Fouquiera splendens, Engelm 24,74

Fori stiera Keo-Mexicana, Gray 186

Fragaria Virginiana, Duchesne, var. glauca, Watson 112

Fraiujula Oa&ifornica, Gray 357

Frankenia 367

grandifolia, Cham. & Schleoht 69,356

Jilllirsii. Toll' 70

EltAXKENI.U'E.E 69,356

Franaenia dumosa, Gray 159

Hookeriana, Kutt 159

Frasera, Walt 191

speciosa, Dougl 22,197

Fraxinus anomala, Torr • 185

coriacea, Watson (PL XXllj 185

pistaolsefolia, 'Ion 186

r-lnf'nn XOIT 1^6

viridia, Michx 185

Fremontia Californica, 'loir 46,357

Page.

Fritillaria atropurpurea, Xutt 269

Fritillaria puiliea, Spreng 269

FroBlichia Floridana, Moq 234

Fnnaria hygrometrica, Hedw 344

Galllardia aristata, Pursh 173

pulchella, Eougeroux 173

Galactia 86

tephrodes, Gray 103

Galium asperrimum, Gray 138

boreale, L 138

inieropbyllivm, Gray 138

triliilum, L 138

Garrya uavescens, Watson 135

Gaura coccinea, Xutt 123

Diuiuiiioii.lii. T. .y G 124

parviflora, Dougl 124

parvit'olia, Torr 124

ap.? 123

sutl'ulta, Engelm 124

Gayopbytum diffusum, T. &G 361

racemosum, T. & G 121

ramosissimum, T. & G 121

GEXT1AXEJE 189,368

Gentiana acuta, Miehx 7,195

affiuis, Griseb 192

Altaica 191

amarella, L.,var. acuta, Hook.f 195

barbellata, Engelm 193,194

ciliata, L 194

crinita, FtcsI 193

cruciata 191

dotonsa, Eottb 7,193

Douglasiana, Bong 191

frigiila, LTamkc 192

bnmilis, Stev 191

Parry!, Engelm 8,192

prostata, Hamko 191

s.-riata,Gim 193

Borrata, Gun., var. hulopetala, Gray 368

Simplex, Gray 193,194,368

utriculosa 191

verna, L 191

Wi.slizenii, Engelm 195

Gentianella, (Borkhauseu) Gray. ... 191

GERAXIACEiE 80,357

Geranium ctespitosum, James 80

Fremontii, Ton- 80,81

Richardsonii, Fisch. & Mey 80

Gerardia Wrightii, Gray 215

Geum macrophyllum, Willi! 112

rivale, L 112

Rossii, Seringo 112

trilloruni, Pursh 112

Gilia aggregata, Spreng 198,369

Californica, Bentb 369

roli-rsla. Hook 200

debilis, Watson (PI. XIX) 199

demissa, Gray (PI. XIX) 199

densiflora, Bentb 369

densifolia, Benth 199

divaricatOj Nutt - 198

nlifolia, Nutt, var. diffusa, Gray 200

nudicaulis, G ray 1"

Xullallii.Giay 199

pinnatiflda, Xutt =°0

pungens, Benth 199

rirgata, Steud 3e9
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G-lyceria airoidos, Thurb 289

di itans, Wakl 289

ll.i\;il:i, 'I'rin 289

pauciflora, Presl 377

Glyoj rrhiza 85

lepidota, Nutt 98

Gnaphaliuxn lutt o-alOum, L., var. Sprenyelii 157

palustro, Nutt 157, 365

Sprengelii, Hook. & Arn 157

strictum, Gray 157

(IXKTACE.E 264

Gold-Fern (California) 305

Gompbxena eriopoda, Gillios 234

ylobosa, var. albiflora, Moq 234

nitida, Eothr 233

a lyeraHenziesii, Lindl 17,205

Gossypianthus rigidiUorus, Hook 233

Grama 14,32

<;UAM1XE.£ 281,377

Grape (Oregon) 41

Grasa (Bear's) 52

(Bunch) 32

(Pin) 41
(

'. raphephorum flexuosum, Thurb 288

melicoides, Beauv 294

Gratiola Virginiana, L 214

Grinimia anodon, Broh. & Schp 343

apocarpa, Hedw 343

ealyptrata, Hook 343

ovata.'Web. & Mobr 343

ovata, var.jS. attinis, Brck. & Schp 343

platyphylla, Mitt 343

Grindclia innloides, Willd., var. mierocephala, Gray. 141

mierocephala, DC 141

robusta, Nutt
. 40,301

squarrosa, Dunal 141

Gum Plant 46
Gutierrezia Euthamia?, T. & G 141,363

gymnospcrmoidcs, Gray 140

Gymnogramnie hispida, Mett 305

Oreyona, Nutt 305

pedala, Eaton 305

pudoi>hylla, Hook 305

pyrawidata, Nutt 305

triangularis, Kaulf 304

viscosa,Nutt 305

Gymnolomia multiflora, Benth. &Hook 100

Gymnostomum cnrvirostrum 341

rupestre, Schwseg 341

Habcnaria dilatata, Gray 7, 17, 205

hyperboroa, E. Br •.'05

leucostachya? 17,22,205
Halenia, Borkh 101

Eothrockii, Gray (PL XXI) 195
IIAI.HIJAGE^E 119

lliiluxlucliys iwidi-iilfilis, Watson 238

Hedeoma dentata, Torr 222

hyssopifolia, Gray (PL XVII) 221

Hedwigia eiliata, var Ieucophjea, Brch. & Schp 343
Hedysarum 86

Mackcnzii, Richards 100
Helenium antumnale, L 172

Bigelovii, Gray 306

Hoopesii, Gray 172
Helianthella uniflora,T. &G 162

Helianthenium Bcoparium, Nutt 356

Pag.

Hellanthus annuus, L 102

Califomicns, DC 365

giganteus, L., var. TTtahensis, Eaton 102

Icnticularix, Dougl 102

NuttalUi, T. & G 102

petiolaris, Nutt 162

Jl< I

i

i>i<<< fix ,uultij!ura, Nutt 100

Heliopsis parviiblia, Gray 159

Heliotropium convolvulaceuni, Gray 201

Curasaavicum, L 201,370

Helminthostachys 339

II. [opua punctatus, Noes 290

Hemicarpha aubsquarrosa, Ncca 275

Hemizonia pungcns, T. &G 305

ramosissinia, Benth 365

Wheeleri, Wataon(PLX) 365

JJcndccandra multijlora, Torr 243

procunibens, Eschach 374

Texejisis, Klotzacb 243

HEPATICiE 350

Heracleum lanatum, Michx 134

Herpestis ckamredryoides, H. B. K 23 3

Heteromeles arbutifolia, J. litem 301

Hetcroporfon kirsutlts, Pers 296

Heterotheca scabra, DC 141

Heuchera parvifolia, Nutt 117

rubeacens, Torr 117

sanguinea, Engelm 117

Hibiscus denudatua, Benth 76

Hieracium Breweri, Gray 307

Hierochloa borealia, E. & S 294

Hilaria ccnebroidea, H. B. K 281

Hippuris vulgaris, L 119

Huffnianaeggia 87

drepanooarpa, Gray 105

Jamesii, T. &. G 104

stricta, Benth 104

Hordeumjubatum, L 293

pratense, Huda 293

HorkeUa 114

Caliibrnica, Ch. & Sch 360

purpurascena, Watson (PI. ni) 300

tridentata 360

Hosackia 85

glabra, Torr 359

oblongifolia, Benth 359

pubernla, Benth 91

Purshiana, Benth 43,92,359

rigida, Benth 91

scoparia, Nutt 359

Torreyi, Gray 359

Wrightii, Gray 02

Hulsea algida, Gray 305

Humulus Lupulus, L 239

nYIiKOi'HYLLACEiE 200,369

Hydrophyllum capitatuni, Dougl 201

Virginicum, L 201

Hymenoolea monogyra, T. & G 158

Uymenopappus eam-seeus, var. eano-tomentoaus,

Gray 107

flaveacena, Gray 167

Hymeuothrix Wislizenii, Gray 108

Wrightii, Gray 108

nTrEBICINEaS 74,356

Hypericum Scouleri, Hook 74,330

Hypnum aduncum, Hedw 343
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Hvpnuni aduncum, var. £. gigantoum, B. & S 348

aduncum, var. graculescens, B. <fc S 348

aduncum, var. fi.tenue,B.&S 348

commutatum, Hedw 349

commutatum, var. p. falcattun, B. & S 349

filicinum, L 34S

reptile, Miebx 349

Btollatum, Scbreb 348

uncinatum, Hedw 34S

H'jpolepis Californica, Hook 310

Impel at a arundinacea, C villi 296

Ihdigofera 85

leptosepala, Nutt 93

Inula ? cricoides, Torr 152

IpomoBa coccinea, L. 205

costellata, Torr 204

bederacea , Jacq 204

loptopbylla, Torr 205

Mexicana, Gray 204

muricata, Car 204

M,Rotb 204

Nil, Roth., var. ditrrsifolia, Choisy 204

IKIDEiE 266

Iris Tolniieana, Herb. Beecbey 266

Isomcris arborea, Kutt 356

Iva axillaris, Pursh 365

Ivesia depauperate Gray 114

Gordoni, T. &G 114

santalinoidee, Gray SCO

Jaincsia Americana, T. & G 117

Jatropba macrorbiza, Bentb 213, "J4

1

macrorhiza, Bentb., var. septemfida, Mull.. 243

multijida, Torr 244

Jamura carnosa, Gray 3G5

JUGLAXDEiE 249

Juglans Californica, Watson 249

nq>estri$, var. major, Torr 249

JUNCEiE 272,370

Juncus acutus, Linn., var .spb;crocai-pus, Engelm 376

Balticus, Detb 272

bufonius, L 273

castaneus, Smitb 273

dubius, Engclru 376

longistylis, Torr 273

macrocarpus, Nees 376

marginatus, Eostk 273

Mertensianus, Bong 273

nodosus, I-., var. megacephalua, Torr 273

oxyineris 274

tenuis, Willd 273

triglumis,L ... 272

xipbioides, E. Meyer, var. montanua 274

Jungcrcuannia Bautriensis, Hook., var. Mulleri,

Liudl 350

cordifolia, Hook 350

iinisa, Scbd 350

Bornscbuscbiana, Nces 350

ventricosa, Diks 350

JuniporuB Californica, Can- 375

Californica, Can., var. TJtabensia, Engelm 264

pacbj phlcoa, 'Ion-. . 264

oocidentalis, Hook., var. monosperma,

Eugolm 263

Virgiuiana, Liun 6, 10, 19, 263

Kallstro-mia 79

LL.irwiiisLi.i Ifumlioldtiana, Zucc 82

Kobresia scirpina, Willd -"0

Kocbia Americana, Watson 236

HxBleria cristata, Pers 2S8

Ki; iria parvifolia, Bentb 69

LABIA TJ, 221,372

Lactuca pulchella,DC 182

Lagophylla rauiosissinia, Nutt 365

Lamium amplexicaulc, L 225

Lapbamia mogalocepbala, AVatson (PI. SI) 166

Stansburii, Torr 166

Lama 26

glutinosa, Engelm 80

Mexicana, Moric 41,80

Lastrcti Fillx-mas, Presl 333

rigida, Moore 334

Latbyrus 86

linearis, Kutt 102

paluster, L 1°2

paluster, L. , var. myrtifolius, Gray 102

polymorpbus, Nutt 102

venosus, Mubl 102

Laurel (California) 301

Lecanora castanea, (Hepp.) 351

rubiiia, (Till.) Scbtcr 351

LEGUMTNOSiE 84,358

Lcpidium alyssoides, Gray 06

Fremontii, Watson? 60

intermedium, Gray 66

montanum, Nut t 06

nanura, Watson 66

Lepigonuiu medium, Fries 356

1,, ptobryum pyriforme, Schp 344

Leptogium tremelloides, (L. fll.) Fr 351

Lepturua paniculatus, Nutt 293

Lessingia nana, Gray 364

ramulosa, var. teneris, Gray 364

Leucampyx Newberryi, Gray (PI. XII) 175

Leucocrinum montanum, Nutt 209

Lewiala rediviva, Pursb 73

Liatris soariosa, Willd , *°

Libocedrus decurrens, Torr 376

LICHENES 350

Lignst icum apiifolium, Bentb. & Hook 134

montanum, Bentb. & Hook 134

LILIACE2E 269,376

Lilium Pbiladelpbioum, L 269

Linnasa borcalis, Gronov 130

Limnobium ocbraceum, Turn 349

palustre, L 349

palustre, var. subjulacoum 349

Limosclla aquatica, L 214

LTNEJE 7?

Linosyris albicaulis, T. &G 1*5

gravcolcns, T. &.G I45

Parryi, Gray 145

viscidiflora, T. & G 1*6

Wrightii, Gray I4*

Liuuin Berlandieri, Hook 78

perenne,Ii ' s

rigidum, Pursb, var. pubcrulum, Gray 77,78

Lippia nodfflora, Micbx 220

Wrigbtii, Gray 220

Lithophragma, Nutt .

H7

Lithospermum canescens, I.•Inn., var — 203

multiflorum, Torr 20S

pQosum, Nutt 203
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Lloydla serofina, Reich 2*19

TJOASBM 124,302

LOBELIACE.E 182

Lobelia cardinalia, L., var. Texensis 182

gruina, Cav 182

splendens, Willd 182

Texensis, Raf 182

Locust (Honey) 35,30

Lomaria Spicant, Deavaux 327

Lonicera involucrata, Banks 136,363

Lophanthus urticiefoliua, Benth 223

LOKANTHACE^E 251,375

Lupinus 85

affinia, Agardh 358

albieaulis, Dougl. 358

Anderaoni, Watson, v;ir... 358

arborens, Sims 358

argenteus, Pursh 89

argenteus, Pursli, var. argophylla, "Watson.

.

89

argenteus, Pursb, var. decumbens, Watson. 89

Breweri, Gray 358

Bridgesii, < 1 ray 358

casspitoaus, Xutt 89

confertus, Kellogg 358

holosericeus, Xutt 89

Kingii, Watson 90

laxiflorua, Dougl 89

lencopbyllus, Dougl 89

Lateolus, Kellogg 358

Lyallii, Gray, var. Danans, Watson 358

nanus, Dougl 358

parviflorus, Nutt 89

pusillus, Pursh 90

rivularis, Dougl 358

SUeri, Watson 90

Sitgroavesii, Watson 88

Lycium Anderaonii, var. Wriglitii, Gray 209

pallidum, Hiers 209

Lychnis apetala, L 70

Drummondii, Watson 70

Lycopus lueidus. Turcz., var. Americanus, Gray 221

ainuatus, Ell 221

LYTHEAJRIEJ3 120,301

Lythrum alatum, Pursh, var. lanceolatum, T. & G- .

.

120

alatum, Pursh. var. Unearifolium, Gray... 120,361

Califnriiicum, T. & G 120

Macha>rantlnra canescena, Gray 149,364

tanacetifolia, Xros 149

Macromcria viridiflora, Torr 204

Mat:n>rhij)icu$ tro.vii, /utiles, T. £ G 181

Macrosiphonia brachysiphon, Gray 25,187

Madia elegans, Don 365

Madrono 25

Mahogany (Mountain) 43, 360

Mahuot hrix Fendleri, Gray 181

sonchoides, T. & G 181

tenuifolia, T. &G 367

MALPIGHIACEzE 78

MALYACEiE 74,356
Malvastrum coccincum, Gray 74

coceineuni, Gray, var. diaaeotum, Gray. 74

Munroanum, Gray 74

aplcndidum, Kellogg 356
Mamillaria Arlzonica, Engelm 127

tfduraatha, Engelm 127

vivipara, Haworth 127

Page.
Manzanita 25

Maple (Silver) 35,36

Marchantiapolymorpha, L 350

Martynia proboscidea, Glox 217

violacea Engelm. f 217

Maurandia antirrhinijtora, Willd 210

Medicago 85

denticnlata, Willd 359

saliva, L .- 90

Meesia uliginoea, Hedw 346

Melampodium oineroum, DC 158

Melica bulboaa, Gey 289

imperfecta, Trin.,var. seaquiflora, Bol 377

mutica, Walt 289

stricta, Bol 289

Melilotua 85

alba, Lam 90

parvirlora, Desf 90,359

Menodora acabra, Gray 185

scabra, var. glabrcscens, Gray 185

scoparia, Engelm 185

Mentha Canadensis, L 221, 372

viridis, L 221

Mentzelia albicaulis, Dougl - 41, 125

aapera, L 125

gracilenta, T. &, G 362

laviratilis, T. & G 125,362

nuda, T. &G 125

Mertensia lanceolata, DC 203

oblongi folia, DC 203

paniculata, DC 203

Siberica, Don 203

Mescal 51, 268

Mesembryantliemum crystallinum, L 302

Mesquit 42

Mjorocala, Link 190

Micronieria Pouglasii, Benth 372

Microstylis montana, Kothr 264

Milkweed 46

MiUabiflora,Cav 269

Mimosa 87

dysocarpa, Benth 108

biuncifera, Benth 107

borealis, Gray 108

MIMOSE.E 24,87

Mhnulus Bigelovii, Gray 213

cardinalia, Dougl 213,371

floribundua, Dougl 213,371

glutinosua, Wendland 371

Jamesii, Torr 213

Leptaleua, Gray 371

luteus, L 21,213,371

luteus, L., var. alpinus, Gray 213, 371

luU-us, L., var. depauperatus, Gray 371

nanus, Gray. - 213

pilosus, Watson 213

primuloides, Benth 371

rubellus, Gray 371

Mirabilis longiflora, L 225

multillma. Gray 225

Mitracarpium breviflornm, Gray 137

Mnium affinc, var. elatum, B. & S. 346

serratum, Schrad 346

Mollugo verticillata, L 132

Monarda aristata, Xutt 222

citriodora, (Jerv 222
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Monarda tistulosa, L 2-2

Monardella lanceolota, Gray 372

odmatissima, Benth 221, 372

villnsa. Benth 372

villosa, var. glabella, Cray 372

Moneses uniflora, Gray ^^

Mmmina Wrigbtii, day 69

Mbnolepis ch.enopodioid.es, Moq 236

Muhlcnbergia distichophylla, Kunth 283

gracilis, Trin 284

gracillima, Torr 284

pungens, Thurb 284

sylvati.a, T. & G 284

Tcxana, Thurb 283

Mulgedium pulchellum, Xutt 182

MTJSC1 341

Mnsenium trachyspermum, Xutt 132

Myosurus minimus, I- 56

Mi/rioptt'n ' 314

Myurellajulacea, Brch. & Sch 247

NAIADE^E 2G8

Xaias major, All 268

Kama hispida, Gray — 201

Rothroclrii, Gray(PL XVm) 369

Xasturtium obtusum, Nutt 61

obtnaum, Xutt., var. alpinum, Watson.. 355

officinal.', R. Br 355

palustre, I >< ! 61

palustre, DC, var. hispidum, Gray 61

simiatum, Nutt 61

Negundo aceroidea, Munch 42, 84

Califoraicum, T. & G 357

Neillia opulifolia, Benth. & Hook 110

pauciflora, Benth. &, Hook HO
Nrlumbium, JuSB 194

Nepeta Catena, L 223

Nephrodinm FiUx-mas, Richard 333

Floridanvw, Hook 333

lanosum, Miehx 314

rigidum, ? var-. americanum-, Hook 334

Nicotiana 47

attenuate Torr 209,370

Clevelandi, Gray 48,370

trigonophy 11a, Dunal 209

Nitrophila occidentalia, "Watson 233

Nothola-na Candida, Hook 307

Candida^ var. Hook 308

cretacea, D. C. Eaton 308

dealbata, Knnze 308

Fendleri, Kunze 309

fennginea, Honk 306

Hooked, 1>. C. Eaton (PL XXX) 305,308

hypoleuca, Kunze 306

lams, Mart. & Gal 306

Nowborryi, D. C. Eaton 307

nivia 309

Parryi, D.C.Eaton 306

pminam, Fee 306

pulveracea, Kunze 307

rvjn, Presl 306

sinuata, Kaulf 305

sidphwa, J. Smith 307

tenera, Gillies 309

NYCTAGINE.E 19,225

Oak (Scrub) - 350

Obion* "inescens, Moq. 237

Page.

Obione confert\folia
t
Torr 237

hymenelytra, Torr 237

(Enotbera albicaulis, Xutt 122

albicaulis. Xutt., var. rmuinata, Engelm... 122

alyssoidcs. Hook. & Am 123

biennis, L 121

biennis, L., var. grandiflora, T. <fc G 121

biennis, L., var. grandiflora, Lindl 361

biennis, L., var. hirsutissima, Gray 121

bistorta, Nutt., var. ? Veitchiaua, Hook.. 361

Boothii, Dougl 123

csespitosa, Xutt 122

Californica, Watson 122,361,363

cbeironthifolia, Hornem., var. sutVruticosa,

Watson 361

coronopiiblia, T. 6c G 122

Greggii, Gray 123

Hartwegi, Bentb 122

Hartwegi, Benth., var. Fendleri, "Wat-

son 123

Hartwegi, Benth., var. lavandulaifolia,

Watson 123

heterantha, Xutt 122

Hookeri, X. .v G 121

lavandulcqfoUa, T. & G 123

mierantha, Hornem 362

Xuttalli, T. &G 122

pinnatifida, Nutt 121

rosea, Ait 122

scapoidea, Xuit 123

Bcapoidea, Xutt., var. purpurascens 123

sinuata, L., granditlnra, Watson 121

trirlu.calyx, Xutt 121

triloba, Nutt 122

OLEACEiE. 185

ONAGRARIE.E 120,361

Onosmodium Thurberi, Gray. 22,204

Opbioglossum vulgatum, L 18, 340

Opuntia acantbocarpa, Engelm. &, Bigel 131

arborescens, Engelm 130

basilar is, Eugehn. <fc Bigel 129

Bigelovii, Engelm 130,131

clavata, Engelm 130

echinocarpa, Engelm 131

Engelmanni, Salm, var.? littoralis, Engelm. 362

ferox, Nutt 129

frutescens, Engelm 131

fulgida, Engebn. & Bigel 131

leptocaulis, DC - 131

mamillata, Sc In it t 131

Missoirriensia, DO 129

pulchella, Engelm 130

tessellata, Engelm 131

n|;.'|||I»K.E 264,376

OKOBANCHACE35 217

Orthocarpns luteus, Xul t 21C

Tolmiei, Hook. & Am 216

Ort homoris .. 152

Oryzopsis mierantha, Thurb 285

Osha 45

Osmunda Spicant 327

tcrnata, Thunberg 340

Oxalis vii'lana, L 81

Oxybaphus angustifolius, Sweet 226

coceineus, Torr 226

Ozybapbue birsutua, Sweet, var 226
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Oxybaphus m ctagineus, Sweet, var. latifolius, Gray. 225

nyctagineus, Sweet, var. oblonj

Gi 15 226

Oxyria digyna, Carapd 23G

Oxytropis 85

campoatria, L., var. viscida, Watson. 97

deflexa, DC OS

Lamberti, Pursh 42,97

Illllll l.'rJ.H, Nlltt 98

splendens, Dougl 97

viscida, Nutt 97

Pachystima Canbyi, Cray. 81

uw rsinites, Raf 81

Paeonia Brownii, Dougl CO

Palafoxia Hookeriana T.&G 1G9

linearis, Lag 1C9

Palmerella dobilis, var.serrata, Gray (PL XVI) 3G7

Pnnicum Crus-gaUi,L 295

lurlma nllium, Torr 295

leucophs&um, II. B. K 295

maximum, Jacq 295

obtusum, H. B. K. 295

Pannaria brunnea, (Sw.) Mass 351

Hypnorum, (Hoffin.) Kocrb 351

PAPAVEUACE2E 61,355

PAPILIONACEiE 84

Parkiusoaia 87

microphyUa, Torr 105

Parmelia conapersa, (Ehrh.) Acb., var. molliuscula,

Tuckerm 351

Parnassia fimbriata, Koenig 117

parviflora, DC 7

Paronychia pulvinata, Gray 238

PARONYCHIE2E 238

Parryella 85, 8G

filifolia, T. & G-. (PL LI) 98

Parthenium ineanum, H. B. E. 158

Paspaluin distichmn, L 378

Pcctis angustifolia, Torr 46, 171

fastigiata, Gray 171

filipes, Gray 170

imberbis. Gray 172

longipes, Gray 171

papposa, Gray 40,171

prostrata, Cav 172

Taliscana, Hook. &. Am 170

teneUa, DC 171

Pcdicularis crenulata, Bentb 216

Grcenlandica, Eetz 7, 216

Parryi, Gray 217

procera, Gray 21G

racemosa, Dongl 217

Sudetica, Willd 21G
Pellcca Alabamensis, Baker 312

andromoda- folia, Feo 320

atropurpurea, Link 319

auriculata 310

Brcweri, D. C. Eaton 319

Bridgesii, Hook 323

cordata, J.Smith 324

densa, Hook 323

flexuosa, Link 324

glabella, Mctt. & Kuhn 319

gracilis, Hook 310

intermedia, Melt ;;2i

longiiiiurfouitfa, Hook 322

Page.

Pellcea microphyllaj M« ft. & Kuhn 321

mucronata, Baker 322

mucronata, Fee 319

miirtilHjolia, Molt. & Kuhn 320

omit ho] his, Hook 322

pulchella, F6e 320

rotundifolia 324

temifolia, Link 321

Weddelliana, Fee 322

"Wrightiana, Hook 321

Peltigcraapktbosa, (L.) Hoffin 351

horizontalis, (L.) Hoffin 351

venosa, (L.) Hoffin 351

Pontstemon acuminatus, Dongl 210

albidus, Nutt 211

ambiguus, Torr 211

barbatus, Nutt., var. Torreyi, Gray 210

barbatus, Nutt., var. tricbander, Gray.. 210

CEeruleus, Nutt 210

centranthi/olius, Watson 211

confertus, Dougl., var. CEcmlco-purpu-

reus, Gray 212, 370

cordifolius, Eentli 370

cristatus, Nutt 212

dcustus, Dougl 212

Eatoni, Gray 211

Fr< no.ntii, T. &G :... 210

glaber, Pursb 210

glaucus, Grab., var. stenopetalus, Gray. 212

llallii, Gray 212

liuinilis, Nutt. 212

Jamesii, Benth 212

lsetus, Gray 212

linarioides, Gray 211

Menzlesii, Hook 370

RcBzli, Eogel 371

Rothrockii. Gray 370

secundiflorua, Bentb 210

virgatus, Gray 211

Wrightii, Hook 211

Perezia nana, Gray 180

Wrightii, Gray 180

Petalostenion 86

candidus, Micbx 99

tenuifoliue, Gray (P1.H) 99

Petalonyx nitidus, Watson (PI. IV) 125

Thurbori, Gray 125

Feucedanura sativum, Bentb. & Hook 134

Phaca aboriginum, Hook 94

Phacelia circinata, Jacq. f 200, 3G9

crenulata, Torr 200

glandulosa, Nutt 200

glandulosa, Nutt., var. Neo-Mexicana,

Gray 200

grandillnni, Gray 369

integrifolia, Torr 201

NcO'Mexicamt, Tiiurb 200

Palmeri, Torr 201

Popci, T. &.G 200

ramosissima, Dougl 369

Bi ' La a, ( I ray 201

tanacetifolia, Benth 201

Phancrophcbia, Presl & Foe 337

Pharbitis diversifolia, Lindl 204

Phaseolua 86

retusus, Benth lol
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Pbascolus Wrightii, Gray 103

Phegoptoris alpeatris. Mitt 331

Dryopteris, Ko 332

licxagonoptera., Poo 332

polypodioides, Fee 305,332

Pbilibcrtia rynancboides, Gray 1S7

linearis, var. heterophylla, Gray 187

Philonotis cab-area, Brch. &Sch 347

fontana, (L.) Brid 347

fontana, (L.),var. gracilis 347

uniii-hiea, Prill 347

Phlcum alpinum, L 2S1

Phlox csespitosa, Xutt 197

Douglasii, Hook 197

longifolia, Xutt 197

longifolia, Xutt., Tar. Stansburii, Gray 197

nana, Xutt 197

Phoradendron Calil'ornieum, Xutt 252

llave.si.CDS, Nlltt 251

II. jv. si ins, Xutt., var. macropbyllinn,

Eugelra 252

flavescens, Xutt., var. orbieutatum,

Engelm 252

flavescens, Xutt., var. villosum,

Engelm 252

juniperinum, Engelm 252

villosum, Xutt 252

Photinia urbutijoUa, X. & G 361

Phragmites commonis, L 293

1'bysalis lobata, Ton 208

viseosa, L 208

Physaria didymocarpa, Gray 02

Physcomitrium latitblinm, Drum 344

PHYTOLACCACEiE 228

Picea Engeliuanni, Engelm 18, 256

Pine (Piflon) 21

(Wbite) 37

Pinna albicaulis 258

Arizonica, Engelm 260

Ayacabuito 258, 259

Balfouriana, Murr 8,9

Balfouriana, Murr., var 375

Banksiana, Lambert 263

llolanderi, Parlat 263

Bungcana, Zucc 260,262

cembroides, Zucc 260

Chiliuahuana, Engelm. 262

commutata, Parlat 256

contorta, Dougl 7, 8

contoi ta, Dougl., rar. latifulia, Engelm 202

deflcxa, Torr 261

eilulis, Bngolm 6,9,260

excelsa 259

flcxilis 9,257,258,375

flcxilis, James, Tar. p. macroearpa, Engelm 258

tbxilis, .Tames, var. a. Rerrulata, Engelm 258

flcxilis, James, var. v- lellcxa, Engelm 258

Frcmontii, Endl 259

Halepensis 263

Hartwcgii 261

innps, Ait 263

KoraicDsis 258

Lambcrtiana 259

Ufandachnrioa 258

monopb yllus, Terr. & Frem 259, 375

Honteznmie 261

Tagc.

Pinus montieola 259

Murrayana, Balf 262

Parryana 260

parviilora 259

Pcuco 259

pondcrosa, Dougl 7,9,21,25,361,375

pygmaea 258, 259

Sa 1 liana, Dougl 375

Si minis 259

Placodium .Tungcrmanni.T, (Vahl. Tb. Fr.) 351

sinapispermum, (DC.) Hepp 351

vitellinum, (Ebrh.) Xa>g. & Hepp 351

P1ANTAGJ.XEJE 225

Plantago major, L 225

Patagoniea, Jacq.,var. gnapbalioides, Gray. 225

PLATAXEiE 239

Platamis racemosa, Xutt 239

Ptalyloma bcUum, T.Moore 322

brachyptcrum, T. Mooro 322

Plcctritis congests, DC 138

I'll in aphis Jamesii, Torr 286

Plcurogyne, Escbseh 191

rotata, Griseb 196

Pluchea campborata, DC 157

Pneumonanthc, (Necker) Gray 191, 192, 193

Poa 32

alpiua, L. 289

Anilina, Xutt 289

arctica, R. Br 291

hrevi/olia, Mnbl 291

cassia, Sm.? 290

flexuosa, Mubl 290

laxa, Hrenke 290

pratensis, L 290

serotina, Eseb 290

tenuifolia, Nutt 290, 294

TVheeleri, Vasey (PI. XXVLTI) 291

Poinsettia 248

POLEMONIACE.E 197,369

1'olanisia graveolens, Raj 68

uniglandulosa, DC 68

Puleiui uiium caruleum, Linn 200

cceruleum, Linn., var. foliosissimum,

Gray L00

confertum, Gray 200

lmmilc, Willd 200

r<>!tia<-tidiiim ddphinifulium 153

Tolygala alba, Nutt 68

pubcrula, Gray 69

TOLYGALEJ? 68

POLYGONACEZE 228,372

Polygonum ampbibium, L 232

ampbibium, L., var. Mublcnbergii, Mei.sn 232

aviculare, L 5,230,373

Bistorta, L 7,232

Bistorta, L., var. oblongifoliuni, Meisn. .. 232

ercctum, L 231

Hydropiper, L 232

imbricatum, Xutt 232

nodosum.Pers 232

Persicaria, L 233

tenne, Michx., var. latifolium, Engelm.

.

231

viviparum, L 232

I'olypodiuvi alpestre, Hoppe 331

Californicum, Kaulf 303

carnoswm. Sellogo 304
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Polypodium falcatum, Kellogg 303

intermedium Eook. & \rn 303

j>u<ith/-iiifl!i/i,i, I). ('. Eaton 304

Scouleri, Hook. *S Am 304

vnlgare, L 303

Polystickurn angulare., Preal 336

I'nlvlrirlmiii
i

i mi |Hi in mi i, Ilcdw 347

Popnlus angulata, Ait 242

balsamifera, J--., var. anguetifolia, Watson.. 242

balsamifora, L., var. candicans, Gray 242

monilifera, Ait 242

tremuloides, Michs .. 51, 242

Podophyllum macrocephalum, DC 1G9

Portulaca lanceolata, Engelm 72

oleracea, L.?S 72
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Potamogeton gramineus, L., var. heterophyllus,

Fries 268

marinus, L 268

pectinatus, L 268

perfoliatns, L., var. laueeolatus, Hob-

bins? 268

Potcntilla Anserina, L 114

dissecta, Pursh 113

fissa, Nutt 112

frutieosa, L 114

glandulosa, Liudl., var. Nevadeneis, Wat-
son 112, 366

gracilis, Dougl 113

gracilis, DougL, var. rigida, Watson 113,360
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hnmifosa, Nutt 113

nivca, L 113

Pennsylvania, L 112

Plattonsis, Nutt 113
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Pottia Heimii, Hedw 342

Primula augustifolia, Torr 184

farinosa, L 184

Parryi, Gray 184

suffrutescens, Gray 368

PRIMULACE^E 184,368

Fxosopis 87

glandulosa, Torr 106
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Prunns demissa, Walp 110

Pseudoleskea atrovirens, Dicks 347
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>7
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Pteris
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.
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.
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seconds, L 184

Pyrrhopappua Rothrockii, Gray (FLXT7) 181

Quaj lii . 01 (Hi.;,, Mceuch 205

Quorcns agrifoha, Nee 374

cbrysolepis, Liebm 374

confertifolia, Terr 251

dumosa, Nutt 374

Emoryi, Ton- 250
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hastata, Liebm 250
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pungens, Liebm. 250

reticulata, ELB.K 250
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Ranunculus adoneus, Gray 57

affinis, E. Br., var. cardiophyllus, Gray. 57

Anderson!, Gray 57

aquatilis, L., var. stagnatilis, DC 56

arjuatilis, L., var., trichophyllns, Chaix. 354
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Cymbalaria, Pursb 5, 56, 354

Califomiea, Escb., var. touientclla, Gray 357

Flaraiuula, L., var. roptans, Gray 56

glaberrimus, Hook 57
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niacranthus, Scheelc 58

Pnrsbii, Richards 57
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RHAMNE.E 82,357
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Menziesii, Pursh 361

oxycantboides, L 117

sanguineum, Pursb, var. rut n'rgaturn, Watson . 118

tenuijlorum, Liudl 118

viscosisshnuin, Pursb 118
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Rudbcckia columnaris, Pursb, var. pulcherxiina 1G0

colunuiaris, Pnrsli, var. Tagetes 100

Iiirta, L 100

Laciniata, L 1G0

occidentalis, Xutt 100
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lanceolata, Willd 222
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Sarratia Berlandieri, Ton- 234
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SATJRTJRE2E ..." 249,375

Saxifraga adscendens, L 116
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Bplueialcea acerifolia, Nutt 75

angustifolia, Spach 76

Emoryi, Torr 74,76

Fendleri, Gray 7G

Sphagnum acutiiolium, Ehrh 341
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Jamesii, Torr 71
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plicatilis, Mitten 349

Stevia canescens, Eenth 138
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INDEX. 399

Pago.

Tetradymia canoscens, DC 360

canesceus, DC, var. inermis, Gray 179

sqnamata, var. Breweri, Gray 367
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DESCRIPTION OF PLATES.

FKOOTISPIECE.

Cactus Grove in Arizona (Cereus giganteus, Engelui.).

PLATE I.

Canotia nOLACANTHA, Torr.—Branch natural size. Fig. 1. Cross-section of flower. Fig. 2.

Open flower. Fig. 3. Vertical section of flower. Fig. 4. Inside view of stamen. Fig. 5. Outside view

of stamen. Fig. 6. Flower with petals gone, but filaments persisting. Fig. 7. Vertical section through

young ovary. Fig. 8. Ovule. Fig. 9. Vertical section through mature ovary. Fig. 10. Cross-section

through ovary. Fig. 11. Seed. Fig. 12. Diagonal section through seed. Enlarged 4-5 diameters.

PLATE II.

A. Parryella filifolia, T. & G.—Branch natural size. Fig. 1. Flower. Fig. 2. Vertical sec-

tion through flower. Fig. 3. Tube of stamens, laid open. Figs. 1, 2, and 3 enlarged 10 diameters. Fig.

4. Mature legume. Fig. 5. Longitudinal section through Fig. 4, and both enlarged 5 diameters.

B. Petalostemon tenuifolius, Gray.—Somewhat reduced. Fig. G. Bract. Fig. 7. Flower.

Fig. 8. Flower seen from above, with the four petals on the column of stamens and the fifth on the

calyx. Fig. 9. Section through the pod. All enlarged about 10 diameters.

PLATE III.

A. Horkelia purpurascens, Watson.—Natural size. Fig. 1. Flower-bud. Fig. 2. Expanded

flower. Fig. 3. Calyx, spread open. All enlarged about 4 diameters.

B. Potentilla Wheeleri, Watson.—Somewhat reduced. Fig. 4. Flower, Been from above.

Fig. 5. Flower, seen from below. Fig. 6. Vertical section through flower. All enlarged about 5 diam-

eters. Fig. 7. Single pistil, enlarged about 10 diameters.

PLATE IV.

PETAiONYX nitidus, Watson.—Fig. 1. Branch natural size. Fig. 2. Flower. Fig. 3. Petal.

Fig. 4. Diagonal section through calyx and ovary, showing tho single suspended ovule. All enlarged.

Fig. 6. Branch of Viguiera reticulata, Watson.—Natural size. Fig. 7. Disk-flower, enlarged

20 times. Fig. 8. Chaff of disk-flower, enlarged 20 times. Fig. 9. Ray-flower, enlarged 20 times. Fig.

10. Section through naked receptacle, enlarged 10 times.

PLATE V.

Brickeiaia 1-Ongifoi.ia, Watson.—Branch nearly natural size. Fig. 1. Head of flowers, enlarged

8-10 times. Fig. 2. Single flower, enlarged 12 times. Fig. 3. Style and stigma, enlarged 12 times.

Fig. 4. Receptacle and involucre, enlarged 12 times. Fig. 5. Aehcnium and pappus, enlarged 12 diam-

ters. Fig. G. Single bristle of pappus, enlarged 20 times.
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PLATE VI.

Aplopappus cervinus, Watson.—Fig. 1. Branch natural size. Fig. 2. Inner scale of involucre.

Fig. 3. Outer scale of involucre. Fig. 4. Disk-flower. Fig. 5. Style and stigma. Fig. 6. Anther. All

enlarged except the branch.

PLATE VII.

A. Townsendia Rothrockii, Gray.—Natural size. Fig. 1. Inner scale of involucre. Fig. 2.

Ray-flower. Fig. 3. Ray-flower, style, and stigma. Fig. 4. Portion of pappus of ray-flower, enlarged

25 times. Fig. 5. Disk-flower. Fig. 6. Cross-section of achenium. Fig. 7. Style and stigma of disk-

flower. Fig. 8. Bristle from ray-flower pappus. All 10 diameters, except when otherwise stated.

B. Aster Coloradoensis, Gray.—Natural size. Fig. 9. Ray-flower. Fig. 10. Ray-flower style

and stigma. Fig. 11. Disk-flower. Fig. 12. Disk-flower stylo and stigma. Fig. 13. Achenium and

pappus of disk-flower. Enlarged about 10 times.

PLATE VIII.

ACTINOMERIS Wrightii, Gray.—Branches natural size. Fig. 1. Ray-flower. Fig. 2. Disk-flower

and subtending chaff. Fig. 3. Disk-corolla, with style protruding. (Figs. 1, 2, and 3 enlarged about

4 times.) Fig. 4. Style and stigma, 10 diameters. Fig. 5. Mature achenium, enlarged 15 times.

PLATE IX.

Wyethia Aeizonica, Gray.—Branch natural size. Fig. 1. Section through receptacle, showing

ray-flower and disk-flower in position, the latter subtended by its chaff; somewhat enlarged. Fig. 2.

Chaff of disk-flower. Fig. 3. Disk-flower. Fig. 4. Style and stigma of disk-flower. Fig. 5. Mature

achenium of disk-flower. Fig. 6. Style and stigma of ray-flower. Fig. 7. Mature achenium of ray-

flower. All 10 diameters, unless otherwise stated.

PLATE X.

Hemizonia Wheeleri, Gray.—Natural size. Fig. 1. Vertical section through receptacle, show-

ing ray- and disk-flowers in position. Fig. 2. Ray-flower, with its achenium enclosed by scale of invo-

lucre. Fig. 3. Chaff of disk. Fig. 4. Disk-flower with abortive ovary. Fig. 5. Top view of receptacle,

showing also scales of the involucre. Fig. 6. Scale of involucre enclosing ray-achenium. Fig. 7.

Mature ray-flower acheuium.
PLATE XI.

Laphamia megalocephaxa, Watson.—Fig. 1. Branch natural size. Fig. 2. Single flower. Fig.

3. Style and stigma. Fig. 4. — . Fig. 5. Stamen. AH enlarged about 10 times.

PLATE Xn.

Leucampyx Newberryi, Gray.—Natural size. Fig. 1. Vertical section through the receptacle,

showing ray- and disk-flowers ; also involucral scale and embracing chaff. Fig. 2. Single scale of invo-

lucre. Fig. 3. Ray-flower. Fig. 4. Chaff of the receptacle. Fig. 5. Disk-flower. Fig. 6. Style and

stigma of disk-flower. AH except the branch enlarged about 7 times.

PLATE XHI.

Artemisia Rothrockii, Gray.—Natural size. Fig. 1. Head of flowers. Fig. 2. Section through

the same. Both enlarged about 12 times. Fig. 3. A single flower. Fig. 4. Style and stigma.

PLATE XIV.

Pyrrhopappus Rothrockii, Gray.—Natural size. Fig. 1. Flower, enlarged 5 times. Fig. 2.

Style and stigma, enlarged about 15 times. Fig. 3. Young head closed, enlarged about 3 times. Fig.

4. Achenium and pappus, enlarged about 5 diameters. Fig. 5. Involucre reflexed, showing markings on

the convex receptacle, enlarged about 4 times.
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PLATE XV.

CttETABELPHA Wheeleri, Gray.—Branch natural size. Fig. 1. Involucre, enlarged about 4

times. Fig. 2. Single flower, about 5 diameters. Fig. 3. Style and opened anther-tube, enlarged 10

times. Fig. 4. Mature achenium and pappus, enlarged about 4 diameters. Fig. 5. A branching bristle

of the pappus, enlarged about 10 diameters.

PLATE XVI.

Palmerella debilis, var. serrata, Gray.—Natural size. Fig. 1. Single flower. Fig. 2. Flower,
split open, showing the adnate filaments and united anthers, two of which are bristle-tufted at the
apex. Fig. 3. Vertical section through flower. Fig. 4. Cross-section through ovary, showing ovules
on the central placenta.

PLATE XVn.

Hedeoma UYSSoriFOLiA, Gray.—Natural size. Fig. 1. Flower. Fig. 2. Vertical section through
flower. Fig. 3. Calyx. Fig. 4. Corolla, opened longitudinally, showing nutlets, style, two perfect

and two rudimentary stamens. All enlarged 5 diameters.

PLATE XVHI.

Nama Rothrockh, Gray.—Natural size. Fig. 1. Single flower. Fig. 2. Corolla, laid open, show-
ing stamens. Fig. 3. Calyx, enclosing pistil. Fig. 4. Vertical section through ovary. Fig. 5. Cross-
section through ovary. Fig. 6. Seed. All enlarged.

PLATE XLX.

A. Gelia debilis, Watson.—Natural size. Fig. 1. Flower. Fig. 2. Corolla, split open. En-
larged about 5 iliamoters.

B. Gilia demissa, Gray.—Natural size.

PLATE XX.

Convolvulus longipes, Watson.—Fig. 1. Natural size. Fig. 2. Pistil. Fig. 3. Cross-section

of ovary. Fig. 4. Stamen. Figs. 2, 3, and 4 enlarged.

PLATE XXI.

Halenia Kotiirockii, Gray.—Natural size. Fig. 1. Flower, enlarged about 5 diameters. Fig.

2. Cross-section of capsule, enlarged about 5 diameters. Fig. 3. Vertical section through flower,

enlarged about 10 diameters.

PLATE XXLT.

Fraxinus coriacea, Watson.—Fruiting branch, natural size.

PLATE XXni.

Abronia villosa, Watson.—Fig. 1. Branch, natural size. Fig. 2. Flower laid open, enlarged
about 5 diameters. Fig. 3. Cross-section of fruit.

PLATE XXIV.

Atriplex Wolfii, Watson.—Natural sizo. Fig. 1. Staminate flower, enlarged 12-10 diameters.
Fig. 2. Pistillate flower, enlarged about 10 diameters. Fig. 3. Pistil, enlarged about 10 diameters.
Fig. A, Vertical section through Fig. 2. Figs. 5. Mature fruit; 6. Vertical section of the same; 7.

Its annular embryo, all enlarged about 10 times.
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PLATE XXV.

UirncA Breweiu, Watson.—Natural Bize. Fig. 1. Stamhiate flower. Fig. 2. Pistillate flower.

Fig. 3. Achcniuin, enclosed by tho largo inner sepals. Fig. 4. Calyx, opened, showing niaturo ache-

nium. All enlarged about 10 diameters.

PLATE XXVI.

Sisyrinchium Arizonicum, Eothr.—Natural size. Fig. 1. Stamen, seen from outside. Fig. 2.

SI amen, seen from Inside. Fig. 3. Styles and stigmas. Fig. 4. Flower, divested of perianth. Fig. .
r
>.

Capsule. All enlarged.

•PLATE XXVII.

Tbisetum Wolfii, Vasey.—Fig. 1. Plant, natural size. Fig. 2. Spikelet, enlarged 5 times. Fig.

3. Floret, showing the palets and linear seed.

Trtsetum alpestre, Beauv.—Fig. 4. Natural size. Fig. 5. Spikelet, magnified 6 diameters.

Fig. 6. Spikelet, with glumes removed. The last should have shown a little pubescence on the stem of

the upper floret.

Vilfa minima, Vasey.—Fig. 7. Natural size. Fig. 8. Flower, enlarged 15 times. Fi£. 9. Section

of stem, greatly enlarged.

PLATE XXVIH.

Poa Wheeleri, Vasey.—Fig. 1. Plant, natural size. Fig. 2. Spikelet, magnified 5 times. Fig.

3. Upper floret, with rudiment, enlarged 9 times.

PLATE XXIX.

Festuca Thurberi, Vasey.—Natural size. Fig. 1. Spikelet, enlarged 5 times. Fig. 2. Upper

glume. Fig. 3. Lower glume. Fig. 4. Upper palet. Fig. 5. Lower palet.

PLATE XXX.

Nothol^na Hookeri.—Ordinary size. Fig. 1. Scale of tho rootstock. Fig. 2. Scale from the

base of the stalk. Fig. 3. Segment of one of the pinnae, showing tho sporangia and the slightly recurved

margin. Tho details are enlarged about 6 diameters.
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